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Metric thread CrosS-head screws fitted to Racai equipment are of the _ y 

'Pozidriv' type. Phillips type and 'Pozidriv' type screwdrivers are 

not interchangeable, and the use of the wrong screwdriver will cause 

damage. POZIDRIV is a registered trade mark of G.ft.N. Screws and 

Fasteners Limited. The 'Pozidriv! screwdrivers are manufactured by 

Stanley Tools Limited. r ' ' : l 
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HANDBOOK VALIDITY 

This Issue of the handbook is prepared for the following 
instrument serial numbers 

9835: commencing at No. 1630 
9837: commencing at No. 1730 
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TYPES 9835 and 9837 



NOTE: The dah3 given applies to both instruments except where otherwise indicated. 



1 . 



2 . 

2.1 



MEASURING FUNCTIONS 



Frequency, 

Single Period and Multiple Period 

Ratio and Multiple Ratio 

Time interval - Single Line and Double Line 

Totalizing. 



PRINCIPAL ELECTRICAL PARAMETERS 
Channel 'A' Input Amplifier (A. C . Coupled) 



Frequency Range: 


9835 




9837 




10Hz to 20MHz 




10Hz to 80MHz 



Sensitivity: 



Maximum Input Level: 

Input Impedance: 
Coupling: 

Connection: 



9835: lOmV (variable by meons of LEVEL control}. 

9837: As for 9835 up to 20MHz. Above 20MHz 
the LEVEL control is operated in the "HF" 
(switched) position with fixed lOmV 
sensitivity up to 60MHz 
Above 60MHz the sensitivity is reduced to 
20mV. 

250V r.m.s. Up to 10kHz 
50V r.m.s, up to 100kHz 
10V r.m.s. above 100kHz. 

1M ohm shunted by 25pF 
400V D.C. 

B.N.C. socket mounted on front panel. 



2 .2 Channels 'A* and * B 1 (D.C. Coupled) 



Frequency Range: 
Sensitivity: 

Maximum Input Level: 
Pulse Duration: 



D.C. to 5MHz. 

+1V + 0.25V or contact closure to earth. 
+ 35V. 

100ns minimum at trigger points. 
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Input- Impedance: 

Connection: 

2.3 Frequency Measurement 
Input: 

Frequency Ranges 

and 9835 

Gate Times: 

# 9837 

l 2.4 Period Measurement 

Range: 

Clock Unit: 

Input Channel: 

Coupling: 

Periods Averaged: 

Single Period: 

2.5 Time Interval (Single Line) 

Time Range: 

Input Channel : 

Trigger Slope: 

Clock Units: 



Approximately 10k ohm. 

B.N.C. socket mounted on front panel . 



Channel 'A 1 . 

A.C. Mode: 10 Hz to 20 MHz 

D.C. Mode: D.C. to 5 MHz 

Gate Times: lOOps to 10s in decade steps 

"H.F." A.C.:- 10 Hz to 80 MHz 
"Normal 11 A.C. 10 Hz to 20 MHz. 
D.C. Mode:- D.C. to 5 MHz. 

Gate Times:- lOOps to 10S, except in 
"H.F." mode where gate 
, times are 400ps to 40s . 

Ips - 1 sec. 

l H s 

'A‘ 

A.C. or D.C. 

1 - 10^ in decade steps. 

Can be measured also as specified under 
"Time Interval (Single Line)" below. 



Ips to 10 sec. (Approximately 28 hours). 

'B', D.C. coupled. 

Start:- + or - slope selection switch. 
Stop:- + or - slope selection switch. 

Ips - 100ms in decade steps 
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\ 




Input : 


Positive pulse or contact closure. (Pins are 
provided for fitting bounce protection capacitors). 




2.6 


Time Interval (Double Line) 


1 

i. 






Time Range: 


5 

ljjs to 10 sec. (Approximately 28 hours). 






Start Channel: 


V 






Stop Channel: 


‘A' 






Coupling: 


D.C. 






Other details are for single 1 


ine measurement* 

Ak. 


~\ 

t 


2.7 


Single Period Measurement 


W 


) 




See 2.5 above. 


& 




2.8 


Ratio Measurement 


h 






Inputs: 


! 




2 . 8.1 


Higher Frequency Input- 


Channel 'A'. 






Coupling: 


A.C. or D.C. 






Frequency Range: 


0-20 MHz. 




2 . 8.2 


Lower Frequency Input: 


Channel 1 B* . 

' • ; 






Coupling: 


D.C. ,/ 






Frequency Range: 


0-2 MHz for n = 1 

0-5 MHz for n = 1 0 to 1 0^. j 






Reads : 


Frequency A 
Frequency B 






Multiplier ‘n’: 


1 - 10 ~* in decade steps. 




2.9 


Totalising 


."■i 






Input Channel: 


'A 1 . 

f 






Coupling: 


A.C. or D.C. 






Maximum Rate: 


5x10^ events per second. 


A 

'Tv,' -',f 
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Pulse Pair Resolution; 

Pulse Width: 

Prescaling: 

Reads: 

Manual Start - Stop: 

Electrical Start - Stop: 

2.10 Frequency Standard 

2.10.1 Frequency: 

Temperature Stability: 

Average Ageing Rate: 

2.10.2 Internal Standard Output 

Frequency : 

Output Level: 

Connector: 

Impedance: 

2.10.3 External Standard Input 



Not less than 0.2|jsec. 

100ns minimum at trigger points. 

Events may be pre-scaied in decade steps 
from 1—1 0"^ (n). 

No. of Input Events 
n 

By push buttons on front panel . 

Successive operation of the start - stop 
buttons will allow accumulation of events, 
when using 'Single Shot 1 . 

As For 2.5 Time Interval (Single Line). 



5MHz. 

± 8 parts in 10^ over instrument operating 
temperature range. 

± 3 parts in 1 0^ over temperature range 
+20 to +40°C . 

Better than ± 1 part in 10^ per month. 



1 MHz. 

3V p-p rectangular wave. 

B.N.C. socket at rear of instrument. 
Approximately Ik Q . 



NOTE: It should be noted that the accuracy of measurement is directly related 
to the accuracy of the frequency standard used. 



Frequency; 

Minimum Level: 
Maximum Level: 



1 MHz. 

lOOmV r.m.s. 

10V r.m.s., 400V d.c. 
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Input Impedance: 



Ik ohm approximately (A.C. coupled). 



Connector: 



B.N.C. socket at rear of instrument. 



2.11 Display 

Number of Digits: 



Six in-line numerical indicator tubes with 
automatically positioned decimal points. 
Latching is provided as an option (Option 03). 



Sample Rate: 

Check: 

Reset: 

2. 12 Power Supply 

Voltage Ranges (a.c.):. 



Frequency: 

Consumption: 



Display time continuously variable from 0.25 
to typically 7 seconds, with a switched 
SINGLE SHOT position. 

Push-button selects check or operate mode. 

Push button for manual reset or single shot. 



Selected by soldered connection to tappings 
on power transformer. The following ranges 
are provided for:- 

103- 116V 188-2 12V 

11 3- 127V 207-233V 

226-254V 

A notice on the rear panel must show the 
voltage range selected. Suitable adhesive 
labels are supplied with the instrument for 
use with ranges other than 226-254V. 

45- 440 Hz. 

Approximately 30 V.A. 



3. PRINCIPAL MECHANICAL PARAMETERS 

3.1 Dimensions: 



Height: 


Case 


82.6mm 


(3. 1/4") 




Overall 


1 00mm 


(3.15/16") 


Width: 


Case 


219mm 


(8.5/8") 




Overall 


248mm 


(9.3/4") 


Depth: 


Case 


254mm 


(10") 




Overall 


276mm 


(10.7/8") 


Weight: 




2.7kg. 


(6 lbs.) 
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4. 



ENVIRONMENTAL CONDITIONS 



4.1 Operating Temperature Range: 

4.2 Storage Temperature Range: 

4.3 Humidity: 

5. OPTIONS 

5.1 Data Output Option 01 
Information Format: 

Logic Levels: 

Supply Output: 

Command Output: 

Hold Input: 

9.2 Latch Display Option 03 

Previous measurement is displayed whilst the instrument resets and completes a new 
measurement. The instrument automatically updates the display at the end of each 
measurement. 

The instrument is automatically unlatched for Time Interval and Totalise Modes. 

9.3 Option 04 : 9440 Frequency Standard 
Frequency: 

Temperature Stability: 

Warm-up Time: 

Average Ageing Rate: 



5MHz. 

± 1 part in 10 6 over the temperature 
range 0-55 C. 

2 minutes for 1 p.p.m. 

+3 parts in 10^ during first month. 

+2 parts in 10 during first year. 

+1 part in 10^ in second year and thereafter. 



9835 




9837 


0~to+55°C 




0 to +45°C up to 60MHz 






. +15 to +35°C above 60MHz 



-20°C to +70°C . 



95% R . H . at 40°C. 



NOTE: All logic levels are TTL Compatible 

4 line BCD weighted 124S per display 
tube and 3 line decimal point positions. 

'1 1 state +2.5V to+4.5V 
'0' state 0 to +0. 5V. 

0V and +5V from 1800 source. 

2.5V to 4 . 5V 
Off level 0 to 0.5V. 

2.5V to 4.5V 

Off level 0 to 0,5V 

When Hold goes from '1' to '0' level it 

automatically instigates a reset action. 
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INTRODUCTION 



) 



CdAttfJLL 

GE NERAL DESCRIPTION 



1 .1 The Universal Counters Type 9835 and 9837 are compact lightweight instruments 

providing a wide range of facilities in convenient form at moderate cost. The two 
instruments are almost identical in basic design, construction and facilities provided, except 
that the model 9837 employs a divider assembly which extends the range of frequency 
measurement to at least 80 MHz without reduction of resolution. The contents of this 
handbook apply equally to bolh instruments except fora few items, principally concerned 
with frequency measurement on the "h.f. " range, where additional circuit information 
should be noted. 



( 



S' 



FACILITIES 



1.2 (a) Frequency measurement ranges: 9835: A.C. coupled: up to 20 MHz 

D.C. coupled: up to 5 MHz. 

9837: A.C. coupled: up to 80 MHz 



D.C. coupled: up to 5 MHz. 



(b) Period Measurement, 1 to 10 3 periods in decade steps, a.c. or d.c. coupled. 



(c) Ratio Measurement. 

(d) Time Interval, single or double line, with either manual or electrical start/stop 
signals, the latter having trigger-slope selection and choice of either pulse or 
contact closure source. 



(e) Totalize, with electronic or monual control. 

1 .3 By potentiometer control the display time can be varied between ^second and 10 

seconds approximately, and by turning this control fully anti -clockwise a Hold (Single 
Shot) facility is obtained. In this Hold condition single shot readings are obtainable by use 
of the adjacent Reset push-button. The readout is displayed on six in-line numerical indicator 
tubes with automatic positioning of the decimal point. In the standard version the display is 
unlatched, but a latched (stored) display is available at customer's option (Option 03). 



I 
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INPUTS 



Model 9835 

1 .4 The Channel 'A' input feeds into either an a.c. or a d.c. coupled amplifier 
according to the setting of the AC/DC Selector switch. The ‘Level 1 control which 

operates on the input to Channel 'A 1 , provides fine adjustment of signal attenuation to assist 
stable counting in the presence of background "noise". When this control is set to minimum 
attenuation the instrument has a sensitivity of lOmV r.m.s. (a.c. coupled). The Channel 'B' 
input is exclusively d.c. coupled. 

Model 9837 

1 .5 For measurements below 20 MHz the input details described in the previous paragraph 
apply equally to the 9837. For frequency measurement above 20 MHz, however/ the 

LEVEL control in the 9837 may be switched to a fixed "HF" position which introduces a 
divide-by-four stage into the 'A' channel signal path. The sensitivity in this mode is fixed 
at lOmV. On "HF", division by four is also introduced into the frequency reference path, 
thus extending the gate times by a factor of 4 thereby maintaining the same resolution as on 
the lower frequency measurements. 

FREQUENCY REFERENCE OSCILLATOR 

1.6 A discrete component 5 MHz oscillator is fitted in the standard version of the instru- 
ment, but at customer's option a fast-warm-up oscillator unit from the Racal range 

may be fitted. (Option 04). The internal reference is available as a 1 MHz square-wave 
signal from a IkO source at a socket on the rear panel . Also on the rear panel a socket is 
available for the connection of an external 1 MHz frequency, standard. 

DATA OUTPUT (Option 01) 

1.7 At customer's option a 36-way socket can be fitted to the rear panel which will 
provide a 4-line b.c.d. output weighted 1 2 4 8 per display tube. Also provided 

are decimal point (d.p.) information, 'Hold' and 'Command' lines and an auxiliary +5V 
output via 180 ohms. 

CONSTRUCTION 

1 .8 The instrument circuits are contained on two printed circuit boards. The larger 
assembly is referred to as the Motherboard, the circuit details of which are shown in 

Fig. 4 . 6 at the rear of the handbook. Mounted above the Motherboard is the smaller Counter 
Display Assembly which can be easily detached, whilst remaining fully operational, thus 
providing excellent access to all parts of the instrument for servicing purposes. 

MODIFICATIONS 

1 .9 Commencing at serial number 1630 (9835) and 1730 (9837) the plug-in voltage selector 
is discontinued and a toggle-type Power switch is fitted to conform with I.E.C. 

regulations. The text of the handbook conforms to the new arrangement. 
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CHAPTER 2 



PREPARATION AND OPERATING 



POWER CHECKS 



Connecting Plug 

2. 1 Fit a suitable plug to the power lead in accordance with the following colour 
code:- 

Brown line 

Blue neutral 

Green/Yellow earth (ground) 

A.C. Voltage Selection and Fuse 

2.2 (1) Check that the power fuse on the rear panel is correctly rated for the 

local a.c. supply, as follows: - 

200 - 250V ... 125 mA anti-surge 

100- 125V 250 mA anti-surge 

(2) Check that the voltage tapping on the power transformer is correct for 
the local a.c. supply. Verify that the label on the rear panel indicates 
correctly the selected voltage range. Alternative labels are provided with 

the instrument. To remove the case unscrew the two captive “Pozidriv" 
screws which are recessed in the plastic “feet" on the rear panel. The 
chassis can then be withdrawn . 

INSTRUMENT SELF-CHECK 

2.3 In the CHECK mode the 1 MHz reference derived from the frequency standard 
is fed through the counting and display circuits. Complete details of the 

self-check on all functions are contained in Chapter 5. The rapid operational check, 
given in Table 2. 1 below, will confirm that the instrument is counting correctly on all 
functions. 

(1) On the rear panel set the Frequency Standard switch to INT. (or to 
EXT. if external standard is in use). 

(2) Connect the instrument to the mains supply and set the POWER switch 
to ON. Note that the display tubes illuminate. 

(3) Set the DISPLAY TIME controls to a short display time (anti -clockwise) . 
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(4) Depress the CHECK push-button. 

(5) Operate the Function switch and Range buttons and check the 
readouts according to Table 2.1 below. For comprehensive details 
of the check refer to Chapter 5 para . 5.2)* 

(6) Rotate the DISPLAY TIME control and check that the display 
time varies accordingly. 

TABLE 2. 1 



Instrument Self-Check Operation 



FUNCT1 ON 


REQUIRED READOUT 


Frequency-A 


Reads 1 MHz 


Period-A 


Reads 1 p s 


Time Intervoi 
B & B-A 


Counts chosen clock units when 
START button depressed 


Ratio A 

n B 


Refer to Chapter 5, 
para. 5.6. 


Totalize — 
n 


Totalizes chosen clock units 
(according to Range button 
selected) for operations of Start 
and Stop buttons 



Amplifier Serviceability 

2.4 To supplement the Self-Check procedure of para. 2-3, the serviceability 

of the input amplifiers can be verified by feeding the signal from the 1 MHz 
O/P socket on the rear panel fnto the 'A* and 1 B 1 input sockets on the front panel . (See 
Chapter 5, para. 5.7). Channel 'A' may be checked using both positions of the AC/DC 
swi tch . 
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CONNECTION OF EXTERNAL FREQUENCY STANDARD 



2.5 The requirements for the external reference frequency source are given in the 

Technical Specification. It should be borne in mind that the accuracy of measure- 
ment is directly related to the accuracy of the frequency standard used. 

(1) Set the slide switch on the rear panel to EXT. 

(2) Connect the external frequency standard source to the socket marked 
1 MHz INPUT on the rear panel. 

OPERATING 

NOTE: If unfamiliar with the instrument the user is recommended to 

read the description of the controls and connections commencing 
on page 2-8* 



FREQUENCY MEASUREMENT 

2.6 In this mode the unknown frequency is gated to the counter decades for the gating 

period selected by the chosen Range push-button. For frequencies below 10 kHz the 
use of period mode will give greater resolution* 

(1 ) Set the POWER switch to ON . 

(2) Set the following controls:- 

(a) Function switch to FREQUENCY-'A 1 . 

(b) AC/DC switch to AC or DC, as required. 

(c) If using A.C. mode set the LEVEL control as follows:- 

(i) 9835: As required for signal conditions. 

(ii) 9837: Frequencies up to 20 MHz, same as 9835. 

Frequencies above 20 MHz set LEVEL control to “H.F. " (switched) 
position. 

(d) PULSE/CONTACT switch to PULSE. 

(3) Connect the unknown signal to the 'A 1 input socket. 

(4) Select the Range push-button which fills the display. (See para. 2. 6a) 

(5) Adjust the DISPLAY TIME control as required. If operating on SINGLE SHOT 
press the RESET button when a new reading is required. 

(6) If counting is erratic adjust the LEVEL control to obtain steady counting. 

(7) To interpret the display follow the guide line from the selected Function Switch 
position and note the units engraved above the particular Range button in use. 
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Overspill Procedure 



2.6a To obtain high resolution when measuring higher frequencies it may be necessary 

to "overspill" one or more of the left-hand digits. First of all, select a short 
gate time and record the most significant digits displayed, then select a Range button giving 
a longer gate time to display the less significant digits to the required resolution. 



PERIOD MEASUREMENT 

2.7 Th is mode is recommended for measuring low frequencies in the range 1 0 Hz 
to 10 kHz with inproved resolution. The incoming unknown signal is 

taken to the time-base decade dividers, the output of which (selected by the Range push 
buttons) is used to gate the internal frequency standard to the counter decades. The 
display indicates the actual value of the period of the incoming signal. 

(1) Set the POWER switch to ON. 

(2) Set the following confrols:- 

(a) Function switch to PERIOD 'A 1 . 

(b) AC/DC switch to AC or DC, as required. 

(c) If using AC mode, set the LEVEL control according to 
Signal conditions. 

(d) PULSE/CONTACT switch to PULSE. 

(3) Connect the unknown signal to the 'A* input socket. 

(4) Select the number of cycles to be timed, by depressing the relevant Range 
push-button. A greater number of cycles gives enhanced resolution. 

(5) Set the DISPLAY TIME control to give a suitable display time 
and if necessary adjust the LEVEL control for steady counting . 

(6) If operating on SINGLE SHOT press the RESET button when a 
new reading is required. 

TIME INTERVAL B 

2.8 This mode is used for measuring time interval between successive events such 

as chronometer readings, and is particularly useful for pulse width measurement. 

2.9 In this mode, the counter decades count the 'clock' pulses derived from the 
internal frequency standard which are selected by the Range buttons . Measure- 
ment control is on a single line by start/stop signals derived from the 'B‘ input, or manually 
by operation of the START/STOP push-buttons. 
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TIME INTERVAL B (Continued) 



(1) Set the POWER switch to ON . 

(2) Set the following controls:- 

(o) The Function switch to TIME I NTERVAL ' B' . 

(b) The PULS^/CONTACT switch cjs required, 

(c) Set the left-hand TRIGGER SLOPE switch to J or \ 
to determine the polarity of the switching edge required to 
start the count. 

(d) Set the right-hand TRIGGER SLOPE switch to determine 
the Stop edge polarity. 

(3) Connect the unknown signal to input socket 1 B 1 . 

(4) Select the Range push-button which fills the display. 

(5) Adjust the DISPLAY TIME control as required. 

(6) If operating on SINGLE SHOT press the RESET button whenever a 
new reading is required. 

(7) For manual control press the START and STOP buttons as required. 

TIME INTERVAL B — » A 

2.10 This mode is similar to that for Time Interval - B, except that the measurement 
control is on two lines. The start and stop commands are given either manually 
by operation of the start/stop push-buttons or electronically by the start/stop signals being 
fed to the Band A channels respectively. 

(1) Set the POWER switch to ON. 

(2) Set the following controls 

(a) The FUNCTI ON swi fch to Tl ME I NTERVAL B -* A. 

(b) The AC/DC switch to DC. 

(c) The PULSE CONTACT switch as required, 

(d) Set the left-hand TRIGGER SLOPE switch to S or ~L- to determine 
the polarity of the switching edge required to start the count. 

(e) Set the right-hand trigger switch to determine the Stop 
edge polarity. 
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(3) 



For electronic control connect the Start signal to input socket 
' B* and Stop signal to input socket 'A 1 . 

(4) Select the Range push-button which fills the display. 

(5) Adjust the DISPLAY TIME control as required . 

(6) If operating on SINGLE SHOT press the RESET button whenever a 
new reading is required . 

(10) For manual control press the START and STOP buttons as required. 
RATI O n ^ 



2.11 In this mode, two unknown signals are fed to inputs 'A' and 1 B‘ . 

Generally the higher frequency is fed from input socket 'A* to the counter 
decades and the lower frequency is fed through input socket ' B' to the time-base 
decades, but this input arrangement may be reversed, as for example, when the lower 
frequency has a smaller amplitude (e.g. 10m V) and the higher frequency a considerably 
larger amplitude. The display indicates the ratio A and the reading must be 

. A " B 

divided by the factor V to obtain the ratio -g- . 

(1) Set the POWER switch to ON. 

(2) Set the following controls;- 

(a) The FUNCT1 ON switch to RATI O n£ k 

D 

(b) The AC/DC switch to AC or DC as appropriate. 

(c) The PULS^/CO NTACT switch to PULSE. 

(3) Connect the input signals to sockets 'A' and 1 B‘ . 

(See para. 2.11 above) . 

(4) Set the DISPLAY TIME control to give a suitable display time, and, 
if on AC, adjust the LEVEL control for stable measurement. 

(5) If operating on SINGLE SHOT press the RESET button whenever 
a new reading is required. 

(6) Press the Range push-button which gives a full display without 
overspi 1 1 . 
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(7) 



To obtain the true ratio the displayed reading must be divided 
by the factor 'n' indicated above the selected Range button. 



TOTALIZE - 
n 



2.12 In this mode, signals on input socket 'A* are prescaled and taken to the 

counter decades. The count can be controlled manually by the START and 
STOP buttons, or electrically by timing signals connected to socket l B‘ . This mode 
permits a number of events occurring with random timing to be counted over a chosen 
period . 

(1) Set the POWER switch to ON. 

(2) Set the following controls. 

A 

(a) The Function swi tch to TOTAL — . 

n 

(b) The AC/DC switch to DC . 

(c) The PULSE/CONTACT switch as required. 

(d) Set the left-hand TRIGGER SLOPE switch to-J"* or T- 
to determine the polarity of the switching edge 
required to start the count. 

(e) Set the right-hand TRIGGER SLOPE switch to determine the 
Stop edge polarity. 

(3) Connect the signal to be totalized to socket ‘A 1 and the electrical 
timing signals (if used) to socket *B‘ . 

(4) Select the Range push button which will provide suitable units 
for the count. For example, if the 10^ button is depressed the 
display will be in units of 1000. 

(5) Set the DISPLAY TIME control as required. 

(6) If operating on SI NGLE SHOT, press the RESET button before 
taking a reading. 

(7) If manual control is being used press the START button to commence 
counting and the STOP button to terminate counting. 

(8) In order to obtain the true total the displayed reading must be 
multiplied by the scaling factor ‘n 1 indicated above the selected 
Range button. 
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TABLE 2.2 



Function Switch 



Push Button Switch Bonk 



DESCRIPTION OF CONTROLS 



A six-position rotary switch which selects the 
facility required, as follows 

Position Mode 



1 ... 
2 ... 

3 ... 

4 ... 

5 

6 ... 



NOTE: 



Frequency Measurement ('A' Channel) 



Period Measurement (‘A 1 Channel) 

Time Interval single line. (Start- 
arid stop signals are applied to the 
1 B* Channel input). 



Time Interval; double line. 
(Start signal on Channel B, Stop 
signal on Channel A) . 

A 

Ratio n — see para . 2.11. 

D 



Total — 
n 



Provides accumulated 



total of events applied to Channel A , 
with pre-scaling by the factor V 
according to the switch selected in 
the Range push-button bank . 



To read the display in the correct 
units for a particular function, 
simply follow the guide line from the 
chosen Function switch position to 
the appropriate line in the table of 
units engraved above the Range push- 
buttons . 



This switch bank of 7 push buttons selects the 
following: 



(a) Six operating ranges (gate times) in decade 
steps. These are referred to in the hand- 
book as the "Range " push-buttons. 

(b) Self Check (CHECK button depressed) or 
normal operation (CHECK button 
released) . 
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PULSE/CONTACT switch 



AC/DC Switch 



LEVEL Control 

START and STOP Push Buttons 

TRIGGER SLOPE switches 
RESET Push Button 



This slide switch selects the input mode for the 
input d.c. amplifiers / as follows:- 

(a) PULSE Position. This position is for normal 
operation with electronically derived signals. 
Triggering occurs at a nominal +1 volt d.c. 

(b) CONTACT Position. This position is used for 
measurement where the timing signals are 
obtained from contact closures. The Trigger 
slope selection still applies in this mode, for 
example, ~"L trigger slope is used for contact 
closing and the «J~slope for contact opening. 

This switch selects either a.c. or d.c. coupling in 
the 'A 1 channel amplifier. 

'j 

Operation on DC Mode 

The use of d.c. mode is recommended in the following 
circumstances: 

(a) For signals having a slow rate of rise and fall 
(e.g. sinusoidal signals of frequency lower 
than 10 Hertz). 

(b) For signals of rectangular waveform which have 
a mark/space ratio other than 1:1, provided 
the frequency is less than 5 MHz. 

This potentiometer control sets the level of signal 
applied to the A.C. amplifier. In the 9837 the 
control has a switched position ("H.F.") which is 
provided for operation in "Frequency 11 mode above 
20 MHz. In this setting the sensitivity is fixed at 
lOmV. 

These push buttons provide for manual control of 
start and stop in the time interval and totalizing 
functions . 

These slide switches permit selection of either 
positive-going or negative-going triggering edges. 

To obtain a new reading when on long or infinite 
display time the RESET button should be briefly 
depressed, which clears the instrument down to 
zero and initiates a new measurement. 
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DISPLAY TIME Control A combined potentiometer and switch. 

Turned clockwise it increases the display 
time. If turned fully anti-clockwise until 
the switch operates, the display is then 
held and further updating is prevented except 
by use of the RESET push button, which gives 
a Single Shot facility. 

POWER Switch This is a single-pole toggle switch in the 

line side of the a.c. supply between the 
mains filter and the mains transformer 
primary. 



'■* 
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CHAPTER 3 



PRINCIPLES OF OPERATION 



INTRODUCTION 



3.1 



This chapter briefly outline thebasic principles of the instruments, with simplified 
block diagrams to represent the principles of each setting of the Function switch. 
Refinements such as Trigger Slope controls are not shown. Note that the -j-4 stages shown for 
the 9837 in Fig. 2.1 apply only in the Frequency measurement mode and therefore do not 
appear in subsequent block diagrams. 



\ 

V 



FREQUENCY MEASUREMENT (Fig.2.1 ) 



3.2 



The signal of unknown frequency is applied to the 'A' Input where it is amplified, 
shaped, and applied to the signal input of the main gate. The decade dividers of the 
time base are driven by the frequency standqrd and provide a selection of gate waveforms, 
one of which is chosen by depressing the appropriate Range push-button. The chosen gate 
waveform is applied to the main gate where it allows the unknown signal to pass through to the 
decade counting chain for a defined time interval. At the end of the gating period the count 
is stopped and the total displayed. Unless SINGLE SHOT has been selected the counter will 
then reset and repeat the cycle of operations. When measuring frequency with the 9837 model 
the input signal is divided by 4 whenever the LEVEL control is set to ‘H.F. 1 The 1 MHz reference 
is also divided by 4 to provide extended gate times which permit the input frequency to be read 
without applying a correction factor. 



HF 

o 



9837 Only 



i_. 



Self Check 
Push 8utton 
'O' '1 ' 
o 





Internal 

Freq. 

Standard 








s* 



Range Buttons 
(Gate Times) 



^ 8370 ^ 



10kHz 
(or 2.5kHz) 



NOTES: ( 1)74 Stages fitted only in 9837. 

(2) Links 'a 1 and ‘b‘ fitted only in 9835. 
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SELF CHECK 



3.3 In the Self Check mode the standard frequency of I MHz takes the place of the 
‘A 1 channel unknown frequency, thus providing a check on the frequency 

measurement system. This self check is also applicable to the other functions of the 
instrument. The 1 MHz readout being interpreted as frequency or time units of 1 micro- 
second, as appropriate to the function selected. On the subsequent block diagrams the 
CHECK gate is omitted for clarity purposes. 

PERIOD MEASUREMENT (Fig. 2.2) 

3.4 The period of a waveform is measured by counting the number of clock pulses 
which occur during one or more cycles of that waveform. Greater accuracy is 

obtained by measuring over as many cycles as possible. 

3.5 The signal of unknown frequency is applied to the 'A* Input and after amplifi- 
cation and shaping is applied to the time base decades. In the time base the 

unknown signal generates a selection of gate waveforms, one of which is selected by depress- 
ing the appropriate Range push-button. The chosen gating waveform is applied to the main 
gate to determine the number of clock pulses counted. 




Fig. 2.2 Period Measurement 
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3.6 



Clock pulses from the frequency standard are fed to the signal input of the main 
gate and are counted in the counting decades during the time interval controlled 
by the selected time base output. The main gate then closes and the display shows the 
total of clock pulses counted, which is the average period of the unknown signal . 



TIME INTERVAL - B (Fig. 2.3) 

3 .7 In this mode the instrument is effectively serving as a stop-watch. Start and Stop 

signals are supplied electronically from an input on the 1 B 1 channel or manually 
by operating the START and STOP buttons. The polarities of the input triggering edges ore 
determined by the Trigger Slope switches, the left hand switch for the Start polarity and the 
right hand switch for Stop polarity. The time interval is measured by counting clock units 
derived from the frequency standard. 



3.8 The 1 microsecond output derived from the frequency standard is applied to the 

time base decades and a suitable clock unit ts selected from the decade outputs by 
depressing an appropriate Range button. These pulses are then coupled to the signal input 
of the main gate and are totalled in the counter decades during the interval between the 
Start and Stop signals. The resultant time units are displayed for a period determined by 
the setting of the Display Time control . 



Tfcl«AEft SLOPE 
switching 




TO 

COUNTER 

OECAOES 



Fig. 2.3 Time Interval - Single Line 
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TIME INTERVAL B-»A (Fig. 2.4) 



3.9 This mode operates on principles similar to TIME INTERVAL - B, except that 

control is on two lines. The Start command is selected from events occuring 
on the 1 8' Input, and Stop commands from events on the 'A 1 Input. The readout, which 
represents the true time interval between events on the 'B' and 'A* channels, is displayed 
for a period determined by the Display Time control . 



STOP 

switch 



MAIN GATE 





D C 


DC AMP 


SLOPE 


V ^ 




£ 

*JUP£ft 


Oates 



INPUT 



8 > 

INPUT 



‘STAR T* SCOWL 



UrSTffP 



DC AMP 


SLOPE 




CONTROL 


i 

iHAPtft 


GATES 


y 

stmt 









TO 

COUNTER 

DECADES 



SWITCH 



CLOCK UNITS 



E X T 
STD }- 
INPUT 



T T T ? t T 



Internal 


IHHz 


TIME BA SE 


FREQ 


— >J 


01V IOER 


STANOARO 




DECADES 



Fig. 2.4 Time Interval - Double Line 
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RATIO n ^ (Fig. 2.5) 



3.10 The principle of operation is very similar to Frequency Measurement except that 
the time base output is not derived from the frequency standard. Instead, one of 
the frequencies to be compared (usually the lower of the two) is applied to the 1 B 1 Input and 
divided in the time base decades (factor 'n'). The other frequency is applied to the 'A' 
Input and coupled to the signal input of the Main Cate. A waveform from the time base 
decades (derived from the 'B' Input) is selected to gate the 'A' channel signal by depressing 
an appropriate Range push-button. Since the time base output is a divided version of the 
*B' signal, the read-out gives a count which corresponds to the ratio of the two input 
frequencies multiplied by the factor 'n' . The particular 'n' factor used is that shown 
adjacent to the selected push-button. 




TO 

COUNTER 

DECADES 



Fig. 2.5 Ratio Measurement 
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TOTAL - (Fig. 2.6) 

n 

3.11 The events to be counted are applied to the 'A 1 Input and after amplification and 
shaping are coupled to the input of the time base decades. An output is selected 

from an appropriate time base decade by depressing the relevant Range push-button. This 
scaled output is coupled to the signal input of the Main Gate. 

3.12 A command level from the START push-button opens the Main Gate and allows 
counting to commence; the gate is closed by a command from the STOP push- 
button. Automatic Start/Stop can be arranged by applying suitable control pulses to the 

1 B' Input socket. 




Fig. 2.6 Totalize 
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INTRODUCTION 



CHAPTER 4 



TECHNICAL DESCRIPTION 






•. N- 



4.1 



Except for the Counter Display Assembly and heavier items of the power supply, the 
entire circuit for the instrument is mounted on a single printed circuit board (p.c.b.) 
referred to as the Motherboard. The overall circuit is shown in jKg.4.6 at the back of the 
book; on this diagram coloured boundary lines are superimposed ^n order to indicate 
approximately the functional areas of the circuit. These marked areas, which are identified 
by the code letters A to Mr have no significance other than to assist comprehension of the 
circuit description and are referred to in the text as follows:- 



Area on Fig. 4 



Title 




A . . 


A .C. Amplifier and Shaper 


G . . . . 


. . Decimal Point (JE^/P;) Eh coding 


B . . 


Frequency Standard 


H . . . . 


. . Time Base Inpu't Gating 


C . . 


D.C. Amplifiers and Shapers 


J . . . . 


. . Time Base Dividers and Range 


D . . 


Trigger Slope Selection 




4 Push-Buttons 


E . . 


Counter Gating 


K . . . . 


. . Main Control Circuit 


F . . 


...... Control Circuit Gating 


L • * ♦ * 


. . Power Supply Circuit 






M . . . . 


. . Divider Board (fitted in 








Model 9837 only) 


4.2 


In the instrument extensive use is made of integrated 


circuit packages, and these are 



identified by the annotation *'IC" with a number to identify the particular package 
and a suffix letter (e.g. |C21a) to identify that part of a particular 1C being referred to in the 
description. Near the lower right hand corner of Fig. 4. 6 will be found a key to the logic 
symbols used, which conform to the type of symbol found in the manufacturer's data sheets, 
to which reference should be made for detailed information on the various 1C packages. 

SIGNAL PATHS 



NOTE 1 : Reference should be made to the Simplified Block Diagram on page 3-7. 

2; For a description of the H.F. Divider Beard refer to page 4-17. 



'A* Channel Signal Paths 

4.3 The 'A' Channel employs separate amplifier/shapers for a.c. and d.c., the individual 
shaper stages feeding into a common output stage. (Q9). Signals are applied at SKI 
and selection of the required amplifier path is made by the AC/DC switch S1 1 . In the AC 
position of the switch the signal amplitude can be adjusted by the LEVEL control R151, from 
which signals are applied via pin 38 to the A.C. amplifier stages Q1 to Q9. 
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4.4 A.C. Amplifier. The input employs a high impedance low capacitance F.E.T. stage, 
followed by amplifiers Q2 to Q5 which drive the Schmitt Trigger shaper Q7/Q8 via 

the emitter-follower Q6. The shaped signal is applied via Cl 4 to the base of Q9, this stage 
being common to both a.c. and d.c. paths. 

4.5 D.C. Amplifier. The d.c. amplifier employs an integrated circuit Schmitt Trigger 
I C23a , which feeds via Cl 5 to the base of Q9. This amplifier is discussed in the 

paragraphs dealing with the Pulse/Contact switch (para. 4. 50). 

'A' Channel Output (Type 9835) 

4.6a From Q9 the signal passes via a link to IC22d/IC22f where the path divides, signals 
irv.'fbe Frequency or Ratio modes being offered to the Counter gating at IC18a for 
release te>r|bj& Mgin Gate IC18c, the signal being also offered to the time base input gating 
v" $Cfed) : for idp^tjcdtion to the time base in the Period and Totalize modes. When the CHECK 
m°d. e is selected 'Q10 is turned on, thus inhibiting the external signals at Q9and releasing the 
1 «MHz reference to the signal paths via IC22e. 

# . 

'A 1 Channel Output (Type 9837) 

4.6b The link referred to in para. 4. 6a is not fitted in the 9837, the signal from Q9 being 
fed from pin 49 of the Motherboard to the H.F. Divider Board (Area M in Fig. 4. 6) 
returning to the common signal path via pin 47. The H.F. Divider Board is described on 
page 4.17 and the divider switching on page 4-3. 

‘B 1 Channel Signal Paths 

4.7 Signals applied to the 1 B 1 input socket (SK2) either have a timing function (Stop/Start) 
in which case they are applied to the Main Control Circuit, or they are used in 

Ratio measurement, in which oase they are directed via IC6e to the time Base. 

4.8 After amplification in Q14 and shaping in the Schmitt Trigger IC23b the signals are 
processed by the Trigger Slope Selection gates IC21 (Fig. 4.6 Area D) with Gating 

\ (Area H) according to the position of the Function switch. 

SELF CHECK MODE 

4.9 As shown in Fig. 4. 6, the CHECK push-button $2g in the "Normal 11 operating position 
applies 0V to the junction of R35/R36, which keeps Q10 turned ‘off 1 and allows ‘A* 

channel signals to flow through Q9 and IC22d/lC22f. At the same time the 0V applied to 
IC22e/4 inhibits the 1 MHz reference signal which is present on pin 5 of this 1C. 

4.10 When the push-button S2g is depressed (CHECK), the 0V connection is removed, thus 
allowing Q10 to tum on which inhibits the 'A 1 channel signals at Q9. The logical 'I 1 

at the junction of R35/R36 opens IC22e which releases the 1 MHz reference signal into the 
'A* channel signal paths. By use of the Function switch the operation of the instrument using 
this 1 MHz reference can be checked in Frequency, Period and Totalize modes. It will be 
noted that this check procedure does not include the amplifiers, these can be checked however, 
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by linking SK4 (1 MHz O/P) to the 'A' and 'B' input sockets in turn, as described in Chapter 
5 para. 5.7. 

4.10a In the 9837 if Self Check is operated when in FREQUENCY mode, with the LEVEL 

control set to "H.F.", the reference frequency will be divided by four. The readout, 
however, is the same as with a 1MHz reference because the ratio of signal to time base drive 
is still 1 :1 . 

FUNCTION SWITCHING 

4.1 1 Function selection involves the routeing of signals to their appropriate destinations 
via a system of logic gates, employing Boolean algebra applied to the selected 

position of the Function switch SI . Referring to Fig. 4.6 it will be seen that the principal 
gating systems are associated with the Counter, Control Circuit, Time Base and. decimal 
point encoding, in Areas E, F, G and H . Each of these gating systems is discdsiid sepqrqtd% • 
although provision of a detailed logical analysis is beyond the scope of this handbook . - ' / 

Function Logic Levels 

4.12 The switching logic levels are derived from +5V via the resistor bank R67 to R71 

in conjunction with the Function switch SI . The resistors have a common connection 
to +5V whilst their opposite ends are connected individually to the contacts of switch Si 
and to the various gating lines throughout the system. Thus the gating lines will be at 
logical ‘l* (+5V) except the line for the chosen operating mode, which will be earthed (logical 
’O') by the selected contact of switch SI . 

4.13a To provide decimal point (d.p.) information the d.p. encoder gates (Area G) inter- 
rogate not only the Function switch setting but also the time base selection. This is 
discussed in para. 4.23. 

H.F. Mode (Type 9837 only) 

4.13b In the 9837 the LEVEL control has a ganged switch. In the 'H.F. 1 position of this 

control the switch is opened, thereby applying a 'O' to the gating circuits in the H.F. 
Divider Board. Provided the Function switch is on FREQUENCY this introduces division-by- £ 
four into the 'A' channel signal path and also into the path of the 1 MHz reference which 
drives the time base. The divider action can only operate when a 'O' is also supplied from 
the Function switch SI, which occurs only in the FREQUENCY setting. On all other modes 
the H.F. Divider Assembly provides a straight-through path. Refer to page 4-17 for a 
description of the Divider Assembly. 
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RANGE (TIME BASE) CONTROL 



Time Base/ Output Switching 
NOTE: Refer to Area J in Fig. 4.6. 

4.26 The time base chain comprises the decade dividers IC10 to 1C 14, the various 
timing signals being obtained from pin 8 of IC6c and pin 11 of each decade 

package. An output is selected by a contact on the push-buttons S2a to S2f respectively 
and connected to the inverter Q25. From Q25 the selected signal is fed to the control 
circuit gating via lC4e or to the counter gating via IC18e. 

Time Bose Input Go ting 

NOTE: ‘ Refer to Area Hon Fig. 4.6. 

4.27 The particular input signal which drives the time base is determined by the 
Function switch. The driving signal may be either a 10 kHz or 1 MHz 

reference derived from the frequency standard or an external signal via input channels 
'A 1 or 1 B 1 . The time base gating circuit (lC9a, b and c, IC5c and 1C6) selects the correct 
input In accordance wilh logic signals supplied via switch SI . The details of the time base 
input paths are as follows:- 



Function Time Base Input Source 

Frequency ... 10 kHz reference from IC2 via IC9b. 

Period Signal from 'A' channel via IC22f. 

Time interval ...... 1 MHz reference from IC24c via IC9a. 

Ratio Signal from 1 B' channel via IC21c. 

Totalize Same as Period mode. 



4.28 The time base input gating operates as follows:- 

(a) On Period and Totalize the 'A 1 channel signals are fed via IG$d, the two 
modes being logically detected by IC8c. 

(b) On Ratio the 1 B* channel signals are fed via IC6e, the mode being 
logically detected via IC19a. 

(c) On Frequency and Time Interval modes the frequency standard signal 

at IC6a/13 is fed to the time base, the mode logic on IC6a/l being detected 
via IC5c (which argues logically that because neither Period, Ratio 
nor Totalize modes are called up the required mode must be Frequency or 
Time Interval). These two modes require different reference frequencies. 
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thus necessitating a subsidiary detection process in IC9a and b between 
the 10 kHz and 1 MHz frequency standards. The 10 kHz signal is fed 
through I C9b/9 on Frequency mode/ detection being by IC8d/ otherwise 
the 1 MHz signal passes through IC9a to IC6a. 



COUNTER GATI NG CIRCUIT 



NOTE: Refer to Area E in Fig. 4.6. 

Signal Paths and Main Gate 

4.29 The function of the counter gating circuit is to release the appropriate type of 
signal to the counter for an accurately timed period. Selection of signal 
input is made by the Function switch in conjunction with resistors R67 to R71 (see para. 
4.12) and IC's 18a, 18d and 18e, the actual timing of the count period being controlled 
in the Main Gate I C 1 8c by the waveform generated in the Control Circuit (IC16a) and 
applied via TP1 and I C 18b. (see para. 4.33). Whilst the Main Gate is open the signal 
is fed via pin 9 of the Motherboard to the counting chain in the Counter Display 
Assembly. 



Counter Gating 



4.30 



The relationship between Function switch setting and signal selection is as 
fo I lows 



Function Signal Offered Input Path 

to IC18c 



Mode 

Detection 



Frequency 
Period 
Time Int. 
Ratio 
Total 



Channel 'A' 

1 MHz (1 psec units) 
Time Base O/P 
Channel 'A* 

Time Base O/P 



IC18a, IC22f 
IC18d/ IC24c 
IC18e/ Q25 
Same as Frequency 
Same as Time Int. 



Via IC19b 
Via IC19d 
Via I Cl 7a 

(See NOTE below) 



NOTE: The selected time base signal for Time Interval and Totalize modes is fed via 

IC18e under control detected by IC17a . This gate (|C17a) argues that since 
neither the channel 'A' path nor the 1 MHz (Period) path is open/ then the 
time base signal must be required. 



9835/9837 



4-7 




MAIN CONTROL CIRCUIT 



NOTE: Refer to Areas K and F in Fig . 4.6. 

Introduction 

4.31 The function of the Main Control Circuit is to provide waveforms for the following 
timing processes :- 

(a) Start/Stop signals in Time Interval and Totalize modes. 

(b) Control of the measurement period via the Main Gate IC18c. 

(c) Display Time Control . 

(d) Reset and Print Command. 

(e) Transfer pulse, which, when using a latched display, transfers the 
stored count to the display. 

4.32 The Main Control Circuit itself is enclosed in Area K in Fig. 4.6, but the 
system of gates to the left of IC16a (Area F) determines the inputs to IC16a for 

each setting of the Function switch. A selection of Control Circuit waveforms is shown 
in Fig. 2.8. (page 4-9 ). 

Main Gate Bistable 1C 16a 



4.33 The timing waveform applied to the Main Gate (Fig. 2.8 waveform b) is generated 
in the D-Type bistable IC16a and extracted as the <3 output from pin 8. When 

IC16a is switched to the "set' 1 condition (by an edge at either pin 10 or pin 1 1) it causes 
the 0 output to fall to 0V which via i 018b opens the Main Gate, thus allowing the signal 
to pass to the counter Until I Cl 6a is "restored" by a succeeding input edge. This causes 
the S to revert to the “high" level which closes the Main Gate, thus terminating the 
count period and initiating the display period. 

Display Bistable IC16b 

4.34 At the instant of Main Gate closure the positive-going edge on IC16a/8 
triggers the Display Bistable tC16b which, via the Q output on pin 5 

(Fig . 2.8 (d)) provides a print command output vio R93 and also releases the ‘hold 1 on the 
display time circuitas described in para. 4.36. 
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Trigger Input to 

Main Gate Bistable 1C 16a 



Main Gate 
Control (at TP1) 



Output from 
Main Gate (IC18c/8 



Command (IC16b/5) 



Transfer Pulse I Cl b/6 



C32 (Q19 Collector) 



Reset Pulse IC15b/6 — 

and |C15c/8 



Point of Time 
Base Reset 



-// / 





Pulse width 
approx. 200ns 



Display Time I 




Waveforms: Main Control Circuit - Fig. 2.8 
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4.35 



At the end of the display period a negative edge (Reset) is applied to IC16b/l 
(Clear) which generates a OV level at IC16b/5. This turns on Q19 which 
inhibits the display time generator during the ensuing measurement period . 

Display Time Control and Print Command 

4.36 The Display Time Generator comprises the clamping transistor Q19 and the 
regenerative switch Q20/Q21, the time constant being determined by C32 

charging from +5V via R82 and the panel-mounted DISPLAY TIME potentiometer R152. 
Ganged with R152 is the switch SI 9, by turning R 1 52 fully anti -clockwise to the "click" 
(Single Shot) position , switch S19 is opened and C32 cannot charge, thus preventing 
generation of a Reset pulse and maintaining the. display indefinitely. A single update can 
be obtained by pressing the manual Reset button (S17) . 

4.37 At the instant of Main Gate closure the Q output from IC16b/5 goes to 
logic '1 ' which, inverted in IC15d, turns off Q19 thus removing the clamp 

from C32 which commences to charge through R82 and the Display Time potentiometer 
R152. Capacitor C32 charges until the voltage at Q20 emitter is taken above that at 
the base, (fixed by R89/R90) at which point Q20 begins to conduct, feeding current 
into Q21 base. This turns on Q21, bringing down the level at the junction of R89/R90 
which turns Q20 on harder. This regenerative action results in a very rapid switch-on 
and C32 discharges via R85. The time taken for this discharge determines the width 
of the Reset pulse. (Fig. 2.8 (f) and (g)). 

4.38 Reset Pulse. When the regenerative switch Q20/Q 21 fires, the junction of 
R89/R90 falls sharply towards OV, and shortly afterwards rises again as C32 

becomes discharged. This is the Reset pulse which is fed to pins 5 and 10 of 1C 15 and 
appears as a positive pulse on pins 6 and 8 of that 1C. (Fig . 2.8(g)) . The Reset pulse 
from 1C 15c is fed to the Time Base and the Reset pulse from IC15b serves the Counter 
Display Assembly. 

4.39 Function of Q18 and D5. The bistable package IC16 requires a negative 
reset pulse, whereas elsewhere in the instrument a positive reset is used. The 

necessary reset inversion for IC16 is provided by Q18. The diode D5 isolates the manual 
Stop line from the electronic reset line. 

4.40 Transfer Pulse . This pulse is derived from the main gate closure edge at IC16a/9 
this negative-going edge being differentiated by C33 and then inverted in IClb, 

I Cl 7b and Q22 from which it is fed as a positive pulse via pin 4 of the p.c.b. to the 
Counter Display Assembly, where, if the instrument is equipped for latched display, it 
transfers the new reading to the display. The purpose of IC17b is to simulate a condition 
of continuous transfer when operating in Time Interval and Totalize modes. The connection 
to IC17b/5 is in parallel with the Function gating on IC18e/4 which is also controlled on 
those two modes, thus an unlatched display is provided. 
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4.41 



Monuol Reset. When the RESET push-button SI 7 is depressed it places a OV 
on IClb, |C15band IC15c. Referring to IC15bandc it is evident that this 
action generates a reset pulse identical in purpose to the electronic one; the application 
of this manual reset to IClb generates a transfer pulse, which sets the display to zero at 
the same time as the counter is reset. 

Start/Stop Push-Buttons 

4.42 By depressing the START push-button (SI 5) OV level is connected to the Main 
Gate Bistable IC16a/10. This toggles the bistable into the "main gate open" 
condition. By depressing the STOP push-button (S16) the OV is applied to IC16a/13 which 
resets the bistable and closes the main gate. 

External ’Hold' and Reset 



4.43 On receipt of a Command pulse from the Control Circuit the data recording 
device (printer) will commence to print and at the same time will generate a 
‘Hold 1 signal which is applied to the instrument via pin TO of the Motherboard. This 
inhibits any further measurement until the printer has recorded the data just received. 

At the end of the ‘Hold* period the instrument is released to commence a new measurement. 
To avoid the unnecessary delay which would occur if the Display Time Generator were 
allowed to complete its cycle, provision is made for an artificial reset via IC15a with C34 
and R91, the waveforms being shown in Fig. 2.9, below. 



+ve Hold Signal 
from Printer. 
(MBA pin 10) 

IC15a/3 



I 



Q21 base (differentiated 
by C34/R91) 



Clipped 
by D 6 




Junction R89/R90 



Reset at Collector 
Q21 



External Hold and Reset 



Fig. 2.9 
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4.44 



The positive ‘hold 1 from (ho printer is inverted in IC15a and IC15d to clamp Q19 
and prevent any charging of the display time capacitor C32 (para. 4.37). 

On completion of the printout the ‘hold 1 input falls to OV, this negative edge being 
inverted in IC15a and differentiated by C34/R91 to turn on Q21, which produces a 
negative pulse at the junction of R89/R90. This is similar in form to the Reset pulse 
generated by the Display Time Circuit as described in para. 4.38. 



MAIN CONTROL CIRCUIT INPUT GATING 



Introduction 

4.45 This circuit, which is enclosed in Area F of Fig. 4 . 6 , determines the type of 
signal fed to pin 11 of the main gate bistable !C16a. The choice of signal is 

controlled by the Function switch, as follows:- 

(a) On the Frequency, Period and Ratio modes the main gate bistable must 
be driven by an input from the time base. (See next paragraph) . 

(b) On the Time Interval and Totalize modes the required drive is 
Start/Stop information from random events supplied via the input 
amplifiers and Trigger Slope gates (para. 4.54). 

The selection between the signals in Group (a) or (b) is made by lC4a, b and c feeding 
into ICla. 

I nput from the Time Base 

4.46 The drive from the time base for Frequency Period and Ratio is gated in IC4c, 
the drive being fed to pin 9 and the gate being switched at pin 1 1 by logic 

signals derived from the Function switch detected via inverter IC17c from Counter Gating 
signals (see para. 4.30). During the display period this input to IC16a is inhibited by a 
signal from the display bistable applied to IC4c/10. (see para. 4.49). 

‘Start 1 ond 'Stop' Gating 

4.47 1 Start 1 Line. The general Start line is from the ‘B 1 channel amplifier via 
IC21c/8 to ICIc/ll. Switching is on pips 9 and 10 of ICIc, which receive a 

logical '1‘ in the Time Interval and Totalize positions of the Function switch and this 
releases the Start signal via C30 to IC4b/5. It now remains to ensure that the Start 
signal is applied at the correct instant, this is the function of pin 4 on IC4b which, whilst 
the main gate bistable IC16a is at rest (i.e. waiting to start a measurement) will be 
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supplied with a logical * 1 * from the Q output at IC16a/8, thus keeping IC4b open. It 
may be noted that at the same time the opposite level at IC16a/9 will be keeping the 
Stop gate IC4a closed (pin 1). When a Start signal is received, IC16a will toggle, 
which opens the Main Gate and at the same time reverses the states of IC4a/l and IC4b/4. 

4.48 'Stop* Lines . There are two sources of Stop signal to be considered, as 
follows:- 

(a) On Time Interval-Single Line, the Stop signal is supplied via the ' B* 
channel and IC21f, with preliminary gating selection being made in 
IC7e, which is opened for single-line Time Interval mode by a ' 1' 
on pin 4 applied via IC17d. On "double- line" mode, however, 

IC17d is inhibited by the '1' applied to pin 12, thus closing IC7e. 

The Stop signal is fed via IC7f and C31 to IC4a/13, this latter 1C 
being opened to receive a Stop signal by the Q output ('1') level 
applied to pin 1 from the main gate bistable whenever the Main 
Gate is opened. 

(b) The alternative Stop signal occurs on Time Interval - Double Line, 
the source being the 'A' channel d.c. amplifier with routeing via 
IC22c to IC7d/2, this latter 1C being opened in the Time Interval 
B^-A position of the Function switch via IC19c. From IC7d the 
Stop signal is routed via IC7f and C31 to IC4a/13, as above. 

Control Circuit Input Inhibit 

4.49 It is essential to inhibit all triggering of the Main Gate Bistable during the 
display period. This is ensured by feeding the Q output from pin 6 of IC16b 

to pins 3, 2 and 10 of IC4, thus closing all triggering paths to IC16a from the moment that 
the display period commences until the general reset occurs. 



D.C. AMPLIFIERS and PULS5/CONTACT SWITCH 
NOTE: Refer to Area C in Fig. 4.6. 

4.50 The ‘A‘ Channel d.c. amplifier is Qll and Q13 with Schmitt Trigger IC23a 

and the 'B' Channel employs an identical circuit around Q12, Q14 and |C23b. 
For both amplifiers the input trigger levels are arranged to be compatible with TTL 
circuitry and are nominally IV above ground. 
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PULSE Position of Switch S14 



4.51 Refer to Fig. 4.6 (Area C) and consider the 1 B* Channel d.c. amplifier as 
an example. The input is on pin 34 and with switch S14 in the PULSE 

position, the resistors R42, R45 with R47, R49 and R51 are arranged to give a trigger 
point on IC23b which is equivalent to a nominal IV above ground at pin 34. It will 
be noted that R40 is grounded through the PULSE connections of switch S14. Similar 
considerations apply to the 'A' channel d.c. amplifier. 

CONTACT Position of S14. 

4.52 Many users, particularly in industry, will need to trigger the instrument from 
contact closures, a requirement which is met by the CONTACT position of S14. 

By switching to CONTACT the OV connection is removed from the function of R39 
with R40 and R43 and the p.d. at this point establishes a positive bias at the inputs to 
Q1 1 and Q12, thus relieving the user of any obligation to provide a voltage level . 

"Contact Bounce” Filtering in D.C. Amplifiers 

4.53 To minimise the effects due to "contact bounce" in the user's equipment, a 
filter capacitor may be connected in parallel with R44 (‘A* Channel) or R45 

('B' Channel). Pins 41/42 and 39/40 are provided to facilitate the fitting of such a 
capacitor. The capacitor should be of a ceramic type; the capacitance value is not 
critical and is dependent upon the degree of contact bounce occurring In the user's 
equipment, values in the range .01 pF to 0.1 pF will generally prove adequate. If 
should be noted, however, that the frequency response of the d.c. amplifiers will be 
affected by the fitting of such filter capacitors and the capacitance value therefore 
should not be larger than necessary. 



TRIGGER SLOPE SELECTION 



Introduction 



4.54 Trigger Slope selection enables the user to choose the required polarity of 

triggering edge on the input waveform. The input signals are supplied via the 
d.c. amplifiers, shaped in the Schmitt Trigger IC23a (‘A 1 Channel) or IC23b ( 1 B' Channel) 
and applied to slope selection gates (Area D in Fig. 4.& . The gating network is 
offered a choice of inverted or non-inverted signals from each channel, and the appropriate 
gate is opened according to the logic levels supplied via the associated Trigger Slope 
switches, S13 (START) or SI 2 (STOP), thereby determining the polarity of the signal which 
is to trigger the main control circuit. Three output lines are provided, a general "Start" 
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line via IC21c and separate "Stop" lines for Time Interval Single-Line (IC21f) and Time 
Interval Double-Line (IC22c). These lines are active simultaneously, it being the function 
of the main control circuit gating (IClc, lC7d/lC7e) to direct the use of these Start/Stop 
signals. 



Trigger Slope Switching 

4.55 The logic levels for control of the slope selection gates are provided by switches 
SI 2 and SI 3 in conjunction with 45V and resistors R37/R38. With SI 2 and 513 
in the positions shown in Fig. 4.4, the lines via pin 30 and pin 31 of the Motherboard are 
at 0V, this logical 'O' applying a closure to IC22a/13, lC21d/3 and IC21a/13 with the 
alternative polarity gates being opened by a T from the inverters lC20b and IC20c. In 
the opposite positions of the switches, however, R37 and R38 will be disconnected from OV 
and these control lines will rise towards +5V, thus reversing the logic signals just referred 
to. The START switch S13 operates only on the slope gates for the Start signal (lC21a/ 
IC21b) but since there are two Stop lines the switch S12 is connected to both pairs of 
"Stop" slope gates (IC22a/lC22b and IC21d/)C21e). 

Slope Selection Signal Paths 



4.56 



The signal paths through the Slope Selection gates may be summarized by the 
following table in conjunction with Area D in Fig. 4.6. 



Signal 







Slope Switch 


Slope Selection 


Input 

Channel 


Inverter 


Setting 


Gates Output 



"Stop” (D/L) 

"Stop" (S/L) 

"Start" (Both 
Lines) 



"A" 


!C20a 




- \ 




s 


,1 £11 


IC20d 




tlDh v 1 


— * . 



B ” IC20d ^ 



J - 


— 


— 1 C22a/1 ; 


X- 


» 


_ IC22b/10] 


I - 


—> — 


- 1 C21 d/2 ] 


X- 


— 


- IC21e/4 j 


J - 


— 


— IC21a/l ) 


X - 


— y- 


_ IC21b/10) 



IC22c 



IC21f 



IC21c 
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COUNTER DISPLAY ASSEMBLY : 19-0632 Fig. 4.2 



4.57 This Assembly is of conventional design, consisting of a chain of six BCD 
decade counters (103 to IC18) each decode producing a four-line output with 

8-4-2- 1 weighting, which drives the associated indicator tube (VI to V6) via a b.c.d.- 
lo-decimal decoding and driving stage (I Cl to IC6). At customer's option provision is 
made for the fitting of o latch package (IC7 to 102) in the b.c.d. output from each 
decade. With the latch option the output from the latch packages is stored whilst the 
counters are accumulating a new measurement. On receipt of the transfer pulse from 
the Main Control Circuit, via pin 12, the counter information is released to update the 
display. The four-line b.c.d. output from each counter decade is made available for 
data printout via the 180 ohm resistors R14 to R37, the required connections to the 
rear panel of the instrument being available under Option 01 . 

4.58 ■ Decimal point (d.p.) information is provided in the indicator tubes VI, V2 and 

V3 when a logical ‘T, received from the Motherboard via pins 6, 7 or 8, 
turns on the appropriate transistor Q1 to Q3 . The d.p. drive signal is also available for 
data readout via RIO to R12. (Option 01). Also with Option 01 the +5V supply is 
available for use in a data readout system via R13. 

NOTE ON OPTION 01: 



In early deliveries of the instrument the latch packages of Option 03 
are fitted whenever Option 01 is called for. 

POWER SUPPLY 



Introduction 



4.59 The power supply circuit is shown in Areo L in Fig. 4.6. The bulkier items, 
such as mains transformer, are attached to the main chassis whilst rectifiers and 

stabilizing components are mounted on the Motherboard. Soldered tappings on the transformer 
provide for operation from 100 - 130V or 190 - 260V a. c. supplies. Thed.c. outputs are 
+200V for indicator tubes, and stabilized +5V and -6.8V to the Motherboord, the +5V 
also being supplied to the Counter Display Assembly. 

4.60 The a.c. power is connected by a plug and socket to the Mains 

Filter Assembly via the surge-resisting fuse FS1 1, which is accessible on the 
rear panel. From the mains filter the a.c. input is routed via the front panel POWER 
switch to the mains transformer Tl. 



Rectifiers and Stabilizing Circuit 

4,61 The +5V system employs a full -wave rectifier Dll with fuse FS2 on the output. The 
value of FS2 differs in 9835 and 9837. Stabilization is by a conventional regulating 
system consisting of series transistor Q51 (mounted on the rear panel to ensure adequate heat 
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dissipation) reference zener diode D9, the driver Q24 and amplifier Q23. Any variation 
of the -+5V output level is detected by Q23 and a correcting signal is applied via Q24 to 
Q51 - The system is pre-set to -*5V by potentiometer R103; it is important that this 
adjustment is made with the voltage selector correctly set for the supply. 

4.62. The -6.8V output is provided by fhe rectifier D12 with simple stabilization 

provided by zener diode D8. Rectification of fhe +200V is provided by DIO, 
which provides on unstabilized output to the anodes of the numerical indicator (Nixie) 
tubes. 



H.F. DIVIDER ASSEMBLY 19-0666 (Fitted in 9837 only) 

Signal Path 

4.63 The signal from pin 49 on the Motherboard enters the H.F. Divider Assembly at 
pin 1 and is applied via emitter-follower Q1 to fhe pulse amplifier Q2. From 

Q2 the, signal is offered two parallel paths as follows:- 

(a) The “division" path is- via the high-speed Schottky TTL package IC4a/)C4b, 
arranged as o divide-by-four stage, to the gate ICla. 

(b) The "straight-through" path is direct from Q2 to fhe gate IClc. 

The particular signal received by the output amplifier Q3 is determined by fhe state of the 
gates ICla and IClc, these gates being controlled by logic levels applied to pin 4 of the 
p.c.b. from the Function switch and to pin 3 from the H.F. switch (LEVEL control). 

Reference Frequency Path 

4.64 The 1 MHz reference signal is processed in a monner similar to the h.f. signal 
except that no input amplifiers are required. The signal entry to the p.c.b. at 

pin 5 is followed by division -by-four in fhe conventional D-type package IC3a/IC3b. The 
straight-through path is via the gate IC2a to IC2b. Selection between divided or non-divided 
output is made by the switched logic levels described in the next paragraph. 

Switching Logic 

4.65 Switching levels are applied to pins 3 and 4 of the p.c.b. A logical 'l' applied 
to either pin 1 1 or 12 of IC2d will enable the straight-through paths, that via 

IC2a and IC2b for the 1 MHz reference and via IClc and IClb for fhe h.f. signal. This is 
the condition for all Functions except FREQUENCY, because the Function switch will main- 
tain a '1‘ in all modes except FREQUENCY. 

4.66 With the Function switch set to FREQUENCY a logical 'O' will be applied to pin 
11 of IC2d, but the straight-through condition Will be maintained until a '0* also 

appears on pin 12 of IC2d, which occurs when the LEVEL control is switched to "HF". With 
both inputs to IC2d now at 'O' the gates IClc and IC2a will close and ICla and IC2c will 
open, thus releasing the divided outputs to the Motherboard. 
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CHAPTER 5 



MAINTENANC E 







INTRODUCTION 



5.1 This chapter contains information under the following main headings:- 

(a) Instrument Self-Check Procedure 

Commencing at paragraph 5.2, these tests provide a check-out 
procedure, without use of test instruments, which may be used at 
ony time to verify operational serviceability. 

(b) Test Equipment Required 

List of test instruments required for calibration procedures is given in 
Table 5.1. 

(c) Dismantling Instructions 
Refer to paragraph 5.8. 

(d) Calibration 

Commencing at paragraph 5 . 1 0 tests are given to check power supply 
adjustments, frequency and sensitivity measurements and oscillator 
alignment. These tests are recommended for use in ah overhaul or 
fault finding procedure. 

SELF-CHECK PROCEDURES 

NOTE: It is assumed that the instrument has been prepared for use as instructed in 

Chapter 2. Unless stated otherwise, digital readouts will have the normal 
tolerance of one count. 

FREQUENCY CHECK 



5.2 



(1) Set the following controls:- 

(a) Function switch to FREQUENCY 'A' . 

(b) DISPLAY TIME fully anti-clockwise in SINGLE SHOT position. 

(c) Depress the n(l) push-button. 



r 



j 



£ 

1 

! 



, • 



j 



* 

i 
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(2) Press the RESET button and verify that the display reads 0001 .00. 

(3) Select" the n (10) push-button. 

(4) Press the RESET button and verify that the display changes to 001 .000. 

(5) Rotate the DISPLAY TIME clockwise from the switched SINGLE SHOT 
position to the minimum variable position. 

(6) . Depress the remaining Range push-buttons in. turn and verify that the 



following readings are obtained. 




RANGE 


DISPLAY 


Tolerance 


kHz (10 2 ) 


01000.0 




kHz (10 3 ) 


1000.00 




kHz (10 4 ) 


000.000 


+ 1 count 


Hz (10 5 ) 


00000.0 




PERIOD CHECK 


5*3 (1) Set the Function 


switch to PERIOD 'A'. 





(2) Check that DISPLAY TIME is not set to SI NGLE SHOT. 

(3) With CHECK selected, depress each Range push-button in turn and verify 
that the following readings are obtained. . 



RANGE 


DISPLAY 


Tolerance 


ms (1) 


000.001 




H s (10) 


00001 .0 




ps(10 2 ) 


0001.00 




Ks (10 3 ) 


001.000 


+ 1 count 


ns (10 4 ) 


01 000 ..0 




ns (10 5 ) 


1000.00 
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TIME INTERVAL CHECKS 




A, 



5.4 Time Interval ~ B 

(1) Set the Function switch to TIME INTERVAL 1 B' . 

(2) Check that DISPLAY TIME is not set to SINGLE SHOT. 

(3) With CHECK selected depress each Range push-button in turn and verify 
that the decimal point positions are as follows 



RANGE 


DISPLAY 


Remarks 


ms (1) 


000.000 




ms (10) 


0000.00 




2 


00000.0 


Observe D ,P 


ms (10 ) 


4 - 4 


sec (10 3 ) 


000.000 


position 


sec (10^) 


0000.00 




sec (10 5 ) 


00000.0 





(4) Press the START button. 

(5) Observe the display and verify that the count 'clocks' in 0.1 second increments 
(i.e. 10 digits per second). 

(6) Press the STOP button and check that the display resets to all zeros after 
an appropriate period as set by the DISPLAY TIME control . 



5.5 Time Interval B — ► A 

(1) Set the Function switch to TIME INTERVAL B — *A. 

(2) Repeat operations (3) to (6) of para. 5.4. 



RATIO CHECK 

( 1 ) 

( 2 ) 

(3) 

(4) 



Connect the 1MHz OUTPUT socket on the rear panel to the ‘B 1 input 
socket on the front panel using a coaxial leod. 

A 

Set the Function switch to RATIO n -r- 

B 

With CHECK selected, depress the n (10^) Range push-button. 

Verify that a readout of 001000 is obtained. 
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TOTALIZE CHECK AND AMPLIFIER SERVICEABILITY CHECK 



5.7 



(1) Connect the 1 MHz signal as in para. 5.6 (1). 

A 

(2) Set the Function switch to TOTAL — . 

I 

(3) With CHECK selected, depress the n (1) Range push-button. 

(4) Verify that a readout of 000001 is obtained with a tolerance of +1, -0. 

(5) Operate both of the TRIGG ER SLOPE switches and the PULSE/CONTACT 
switch and verify the same reading as in (4) for any combination of these 
switches. 

(6) Release the CHECK push-button. 

(7) Transfer the 1 MHz connector from the ' B* input to the 'A 1 input socket. 

(8) Set the AC/DC switch to AC. 

(9) Rotate the LEVEL control fully anti -clockwise. 

(10) Press the START button and verify that a display at 1 MHz rate is obtained. 

(1 1) Rotate the LEVEL control fully clockwise and note that counting ceases. 

(12) Set the AC/DC switch to DC. 

(13) Press the STOP button and verify that the display resets to zero after an 
appropriate display time. 

(14) Depress the n (10^) Range push-button and turn the DISPLAY TIME 
control to the SINGLE SHOT position. 

(15) Operate the START and STOP buttons repeatedly and verify that the 
successive counts are accumulated by the display. 



DISMANTLING INSTRUCTIONS 



Removal of Case 



5.8 Unscrew the two captive ’pozidriv"" screws which are recessed in the plastic 

"feet" on either side of the rear panel . The chassis can then be withdrawn- 

Removal of Readout Board 

5.9o Remove the two screws which are located towards the rear of the board. Slide 
the board back to clear the front retaining slot and lift upwards, removing the 
board as far as the wiring will allow. This will permit access to the Motherboard. 
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Removal of H.F. Divider Board (9837 Only) 



5.9b Test's on the board should be made "in situ". To remove the board, extract the 
two retaining screws and unsolder connecting wires as necessary. 



TABLE 5.1 
TEST EQUIPMENT 



TEST EQUIPMENT 


BRIEF SPECIFICATION 


SUITABLE MODEL 


Mul time ter 


20 000 ohm/volt. AC/DC 
0-250VD.C. 2% f.s.d. 


A VO Model 8 


L.F. Signal Generator 


Range 15 Hz - 15 MHz 

5 mV - 2 V r.m.s. 


Racal-Airmec 399 


H.F. Signal Generator 


30kHz-20MHz (up to 60MHz for 9837) 
Output: lmV - 1 .IV r.m.s. 


Racal-Airmec 201A 
(30MHz) 

or Type 407 (80MHz) 


Oscilloscope 
(general purpose) 


Bandwidth: d.c. to 40MHz 
Sensitivity: approx. 50mV/cm 


Tektronix 543 or 
543 


H.F. Millivoltmeter 


0 to^500MHz 

1 mV to 300mV 


Racal CT569 


PULSE GENERATOR 


1kHz - 1MHz, with 100ns to IOQjs 
pulse width. Amplitude 50mV to 
3V approx, calibrated to 10% or better. 




1MHz FREQUENCY- 
STANDARD 


Nominally IV r.m.s. with an 
accuracy of±l part in 10®. 




ACCESSORIES 

(a) 50Q coaxial leads, BNC to BNC connectors. 

(i) Three at 3 ft (1 metre) length, approximately. 

(ii) One at 2 ft (60cm.) length/ approximately. 

(b) Three BNC 'T* pieces. 

(c) One BNC 50Q terminating pad. 
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CALIBRATION 



POWER SUPPLY CHECKS 

5.10 (1) Check that the transformer tappings are correct 

for the supply voltage. 

(2) Connect the mains supply and set the POWER switch to ON. 

(3) Using the multimeter, check d.c. voltages at the following test 
points and make adjustments, if necessary, to obtain the required 
reading. 

TABLE 5.2a 



Power Supply Tests 



Test Point 


Required Reading 


Adjustment 


Counter/Display Assembly: pin 37 


+ 200V within ± 15V 


None 


Counter/Display Assembly: pin 5 


+ 5V within ± 0.25V 


f Adjust R103 on 
( Motherboard 


Motherboard: Test point TP6 


- 6.8V within ± 0.4V 


None 



TABLE 5.2b 
Fuses 



Fuse Function 


Location 


Value 


A. C. Supply 


Rear Panel 


125 mA - 200-240V 

250 mA - 100-1 25V antlsurge 


D.C. 


Internal 


FS1 - 60 mA \ 






FS2 - 1A in 9835 l quick 






1 .25 A in 9837/ action 



FREQUENCY AND SENSITIVITY CHECKS 

NOTE: Instructions for the use of the LEVEL control include the word "variable". 

This indicates to users of the 9837 that the "H.F." (switched) position of the 
control is not to be used although the instruction may say "fully anti-clockwise 

FREQUENCY MODE 

5.11 Equipment Required (See Table 5.1) 

Signal Generator 
Millivoltmeter 

BNC 'T* piece with 500 termination 
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5.12 



Procedure 



(1) Set Hie Instrument controls os follows:- 

(a) AC/DC switch to AC. 

(b) LEVEL control fully anti-clockwise (variable) position. 

(c) DISPLAY TIME to minimum variable (anti-clockwise) 

(d) Function switch to FREQUENCY - A. 

(2) Connect the signal generator to the ’A* input socket using 'T' piece and 50 
ohm termination. 

(3) Refer to Table 5.3 below. Select each Range push-button and apply the 
corresponding signal generator input frequency, the 1 OmV level in each case 
to be accurately adjusted by millivoltmeter measurement. 

(4) At each input frequency check for stable and accurate readout. 

TABLE 5.3 





9835 (and 9837 up to 20 MHz) 


Range Push-button . . r 

Selected lnpuf Frequency 


Input Level 


MHz (1) 
MHz (10) 
MHz (10 2 ) 
kHz (10 3 ) 
kHz (10 4 ) 
Hz (10 5 ) 


20 MHz 
20 MHz 
10 MHz 
1 MHz 

1 kHz 100 kHz 
15 Hz 


) 

) 

) 1 OmV r.m.s . 

. checked by 
| millivoltmeter 

) 

) 

) 




9837 Only, With LEVEL control set to "H.F." 


kHz (103) 


1 MHz 


) 


MHz (1) 


30 MHz 


| lOmV r.m.s. 
) 


MHz (1) 


60 MHz 



(5) Set the AC/D C switch to DC. In the 9837 set the LEVEL control to a 
variable position. 

(6) With an input frequency of 15 Hz increase the input amplitude to IV r.m.s. 
and check that the 15 Hz readout is maintained. 
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(7) To check Hie LEVEL control proceed as follows :- 

(i) Set the AC/DC switch to AC and select the MHz (n = 1) range push- 
button. 

(ii) Apply 15 MHz at approximately lOmV to the 'A 1 channel input socket. 

(iii) With the LEVEL control set fully anti-clockwise (variable) check for a 
stable display. 

(iv) Increase the signal generator output level to 500mV approx. 

(v) Turn the LEVEL control clockwise and verify that in the fully clockwise 
position the count has stopped. 

PERIOD MODE 

5.13 (1) Set the Function switch to PERIOD-A and the remaining controls as in 

para .5.12. 

(2) Connect the signal generator to the 'A' input socket using 'T 1 piece and 
50 ohm termination. 

(3 (3) Refer to Table 5.4 below. Select Range buttons and input frequencies and 

for each setting monitor several displayed readings. 



TABLE 5.4 




As listed in para. 5. 11 plus two BNC-to-BNC coaxial leads and an additional 
'T* piece. 
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5.15 



Procedure 






(1) Set the controls as follows: 

A 

(a) Function switch 1 o RATIO n -5 

P 

(b) AC/DC switch to DC. 

(c) Both TRIGGER SLOPE switches to 

(d) DISPLAY TIME to minimum variable (anti -clock wise). 





( 2 ) 


Fit BNC 'T* pieces to the 'A' and *B' input sockets and join 
the two 'T* pieces with the short length of BN C- to- BNC coax ia 
cable. 


'\ 

} 


(3) 


Fit a 50 ohm load to one 'T 1 piece and connect the signal 
generator output to the other# so that input is applied to both 
channels simultaneously with termination in 50 ohms. 




(4) 


Apply a 2MHz signal at a level of 1 voltr.m.s. and verify 
that with n(l) Range button depressed the display reads 000001 
with a tolerance of +1 count. 




(5) 


5 

Depress the n(10) to n(10 ) Range buttons in turn and verify 
that "times. 10 " readings are displayed with a tolerance of +1 
count . 


TIME INTERVAL 


Modes 


5.16 


Equipment Required 


) 


(a) 


Oscilloscope 




(b) 


Pulse Generator 




(c) 


Three BNC 1 T* pieces and a 50 ohm load. 




(d) 


Two BNC-to-BNC coaxial leads. 


5.17 


Time Interval-' B 1 Channel 



(1) Set the controls as follows: 

(a) Function switch to TIME INTERVAL-B 

(b) DISPLAY TIME to minimum variable (anti-clockwise). 

(c) PULS^/CONTACT switch to PULSE 

(d) Select n(l) Range push-button. 
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5.17 



Cont'd. 



(2) Using two BNC ' T* pieces connect the Pulse Generator/ the oscilloscope 
and a 50 ohm termination to the 1 B‘ channel input socket. 

(3) Apply a positive-going pulse of lOOpsec. width and lkHzp.r.f. 

(4) Increase the pulse height relative to ground to obtain a stable 
readout. Check that the pulse height is +1 volt ±0. 25V. 

(5) Increase the pulse height to +2 volts and check the readout 
with various settings of the TRIGGER SLOPE switches/ as in 
Table 5.5 below. 



TABLE 5.5 



TRIGGER SLOPE 
SWITCHES 


READOUT 


TOLERANCE 


START 


STOP 


(milliseconds) 




J 


I 


1.0 


) 

) 

) All 


I 


1 


0.1 


1 


~L 


1.0 


| K 02 millisecs. 

) 

) 


1 


S 


0.9 



(6) Set the PULS^/CONTACT switch to CONTACT and verify that the 
reading of 0.9 millisecs is unchanged. Reset PULSE/CONTACT 
switch to PULSE. 

(7) Reduce the pulse width until the unit is just counting correctly and 
check that the pulse width is less than 50 nanosecs measured at the 
+1 volt (half pulse height) level . 

(8) Continue with the Time Interval B-A check in the next paragraphs. 

5.18 Time Interval - Double Line 

NOTE: The equipment required is listed in para. 5.16. 

(1) Refer to para. 5.16 operation (2) and with an additional T piece 
and a short BNC-to-BNC lead connect the test equipment and 
load to both input sockets. 
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5.18 



(2) Set the Function switch to TIME INTERVAL B-A and the A C/DC switch 
to DC. The other control settings as in para. 5.16 (1) . 

(3) Repeat the tests as for Time-1 nterval-B, (Para. 5.17 operations (3) 
to (7). 

(4) The test equipment should remain connected for the '‘Totalize 11 checks. 



TOTALIZE Mode 

5.19 Equipment Required 

As for Time Interval . (See para . 5.16). 

5_. 20 Procedure 

(1) Connect the test equipment as for Time Interval- B (para . 5.17(1)). 

A 

(2) Set the Function switch to TOTAL — . 

n 

(3) Depress the CHECK push-button and repeat the tests as detailed for 
Time Interval-B. (para. 5.17), but referring to Table 5.6 below 
for the readout details. 



TABLE 5.6 



TRIGGER SLOPE 
SWITCHES 


READOUT 


TOLERANCE 


START STOP 






_r _r 


001000 


) 

) 

) AN 


_r ~l_ 


000100 


~L_ “L_ 


001000 


) ±20 digits 

) 

) 




000900 



(4) In addition :- 

(a) Release the CHECK button. 

(b) Press the START button and observe a continuous count. 

(c) Press the STOP button and verify that an arbitrary count is 
displayed and reset. 
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(5) Test equipment may remain connected for Display Time check. 



DISPLAY TIME CHECK 


5.21 


(1) 


With a suitable signal applied to the 'A' channel input, operate the 
instrument as for Totalize mode. 




(2) 


Set the DISPLAY TIME control to minimum variable (anti-clockwise) 
position. 




(3) 


Depress the START and STOP buttons in turn to display an 
arbitrary count. Verify that display time is approximately 250 
milliseconds. 




(4) 


Turn the DISPLAY TIME control fully clockwise, repeat 
operation (3) and verify that display time is not less than 
4 seconds, typically 7 seconds. 




(5) 


Turn the DISPLAY TIME control fully anti-clockwise to the 
SINGLE SHOT (click) position. Then depress the RESET button 
verifying that this clears the display and provides a new count. 



INTERNAL FREQUENCY STANDARD 

CAUTION: Allow a warm-up period of not less than one hour before making this 

check . 

5 . 22 Equipment Required 

g 

(a) 1 MHz External Frequency Standard accurate to ± 1 partin 10 
and with output level 1 volt r.m.s. 

(b) Oscilloscope 

5.23 Calibration Procedure 



(1) Connect the 1 MHz External Frequency Standard to the EXT 
trigger input of the Oscilloscope. 

(2) Set the Oscilloscope controls to "EXT TRIGGER" and to 
1 psec/cm Time Base". 

(3) On the rear panel of the 9835/9837 set the switch to I NT and connect 
the oscilloscope probe to the socket "1 MHz O/P". 
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(4) Observe Hie oscilloscope display for 10 seconds and check that less 
than one cycle of Hie displayed waveform passes a fixed mark on the 
c.r.t. in this time. If necessary adjust the trimmer C21 on the 
Motherboard to achieve this accuracy. 

NOTE: When the fast-warm-up oscillator is fitted (Option 04) 

the adjustment is made in the oscillator unit via a 
hole in the rear panel . 

(5) . Disconnect the external frequency standard from the oscilloscope 

and transfer it to the 1 MHz I/P socket on the 983.5/9837. 



External Standard Input Check 



4.24 (1) Set the controls as follows:- 

(a) Function switch to FREQUENCY-A. 

(b) Depress the CHECK push-button. 

3 

(c) Depress the "kHz (10 /‘Range push’-button. 

(d) Set the rear panel slide switch to EXT. 

(2) From the external frequency standard apply a signal of 1 MHz 
at not less than lOOmV r.m.s. to the rear panel socket 
"1MHz l/P". 



(3) Verify that Hie counter readout is 1000.00, (tolerance ± 1 count). 

(4) Disconnect the external frequency standard. 

Internal Standard Output Check 



5.25 (1) Set the rear panel si ide switch to INT. 



(2) With instrument switched on and thoroughly warmed up, check 
with an oscilloscope at the rear panel socket ‘‘1MHz O/P" for a 
rectangular waveform at 1 MHz with amplitude not less than 1 volt 
peak-to-peak. 



DATA READOUT CHECK (When Option 01 fitted) 

5.26 Equipment Required 

(a) Printer, or Print Simulator 

(b) Signal Generator. 
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5.27 



Procedure 



(1) Connect Hie Printer (or Print Simulator) via the 36-way BCD connector 
on the reor panel . 

(2) With 50-ohm termination apply an input from a signal generator to 
the ‘A 1 input socket. 

(3) Operate the instrument as for FREQUENCY mode and display all 
digits in turn. 

(4) Verify that Printer (Simulator) readout (six digits) is identical 
to that of the unit under test. 

(5) Check that decimal points are correctly positioned for change in 
Range buttons/ Function switch selections. (There are no d.p. 
on RATIO or TOTAL). 

(6) Check that the instrument display is "held" during the print-out 
period. (Print Simulator PRINT lamp Illuminated) . 

(7) Disconnect all test gear. 
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ORDERING OF SPARE PARTS 



To be assured of satisfactory service when ordering replacement parts, the 
customer is requested to include the following information. 

(a) Instrument type and serial number. 

(b) The type reference of the Assembly in which the particular 
item is located. 

(c) The Racal Part number and circuit reference of each item 
being ordered. 

It should be noted that a minimum charge of £5 sterling is applicable to 
all orders. 

The name of the manufacturer (Vendor) quoted in the right-hand column of 
the Parts List is for general in formation, only. Racal Instruments Limited, 
reserves the right to supply an equivalent or improved part by another 
manufacturer, if necessary. 



Y-. 

J 



f A|IS = iLSJ 

CONTENTS 



Page 



Main Chassis Assembly . . . 


... (11-0741) 


6-2 


Mains Filter Assembly . . . 


. . . 


6-3 


Counter Display Assembly 


... (19-0632) 


6-3 


Motherboard Assemblies 


... (See NOTE (b) below) 


6-4 

to 

6-7 


H.F. Divider Assembly 


... (19-0666) (9837 only) 


6-8 



NOTES 

Replacement Resistors 

The Erie Type 15 composition resistor which has a 0.4 inch (10mm) lead 
spacing may be replaced by the Mullard Type CR16 carbon film type. 

In cases where the printed circuit board has resistor mounting holes with 0.5 inch 
(12.5mm) spacing, the recommended replacement resistor is the Mullard CR25, 

330mW, carbon film type. The Mullard CR25 may also replace those j watt 5% 

\ metal oxide resistors which have 0.5 inch hole spacing. 

) 

Models 9835 and 9837 

Parts List details are common to both instruments, except for the following:- 

(a) Minor differences in Main Chassis components (see page 6-2). 

(b) A few differences in Motherboard components. Parts List 19-0633 refers 
to the 9835. A few components will differ in the 9837; refer to page 6-7 
for details of the 9837 (Motherboard Type 19-0668). 

(c) The H.F. Divider Assembly is fitted only in the 9837. 

Mullard CR25 Resistors 

Although these resistors are rated at 330mW the user may fit a suitable i watt 
resistor whenever a CR25 is not available. 
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Part 

No. 



Description Rat. ^ ‘ Value Vendor/Type 



MAIN, CHASSIS ASSEMBLY (Parts List 11-0741 & 11-0773) 

NOTE: The following items ore located in various parts of the instrument 

but not on any printed circuit board. Items mounted on printed 
circuit board assemblies are listed under 19—0740 19-0632, 19-0633, 

19-0638 and 19-0666. 



Miscellaneous 


Components: Model 9835 






20-6613 


Potentiometer, Log, 

LEVEL control 1M 


R151/S20 


AB Electronics Type 45 


20-6612 


Potentiometer, Log 

(with switch) DISPLAY TIME 470k 


R152/S19 


AB Electronics Type 45 


21-4528 


Capacitor: 






Polyester 400V 20 . 047 jj 


C51 


Mu Hard C296-AC-A47K 


21-0580 


Capacitor, Elec. 16V - 1G+-50 6800p 


C52 


Mullard 071-15682 


22-6)04 


Transistor, high power 


Q51 


Motorola MJE3055 


22-1650 


Rectifier, potted bridge 


Dll 


Waycom Varo VS248 


23-0043 


Fusel ink, anti-surge (200-240V) 125mA 


FS1 1 


Beswick TDC 123/0 125 


23-0031 


Fusel ink, anti-surge (100- 125V) 250mA 


FS11 


Bulgin F2Q6/Q.25 


23-0044 


Fuseholder for FS1 1 5x20mm (IEC) 




Pfisterer 031-1401 


23-4013 


Switches, push-button 
START, StOP, RESET 


S15, S16,S17 


Bulgin Q1639/1 


23-4042 


Switches, slide - AC/DC, 


S11,S12,S13,] 


1 Jeanrenaud 




TRIGGER SLOPE, PULSE/ 
CONTACT, EXT/1 NT 


S14,S18 J 


51M/8mm 


23-4071 


Switch, toggle, POWER (IEC) 


S3 


Marquadt 1620.0101 


23-3194 


Receptacle, Mains (IEC) 




Otto Heil 6061-1 


23-3195 


Power plug (mates with 23-3194) 




Otto Heil 4010 


23-3005 


Sockets - coaxial - BNC, UG1094/U 


SK1,SK2, 

5K3,SK4 


Amphenol 31-221 1 


23-3019 


Free coaxial plug for SK1-SK4 




Amphenol UG/88U 


17-4037 


Transformer, mains 


T1 


Racal Insts. 


23-8000 


Ferrite Bead ('A 1 Channel Amp. input) 


FX1 


Mullard FX1242 


23-3012 


Data Output socket: 36 way (Option 01) 




Amphenol 57-40360 


23-3008 


Plug 36-way, free, data output (Option 


01) 


Amphenol 57-30360 


9440 


Alternative Frequency Standard (Option 04) 


Racal Insts. 


Miscellaneous Components: Model 9837 







Miscellaneous chassis-mounted components are identical to those in the 
Model 9835, except for the LEVEL control, details of which are as follows:- 



20-6621 Potentiometer, Log IM R151/S20 AB Electronics Type 45 

(with switch) 
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Part 

No. 


Description Rat. 

TO ' 


Value 


Component 

References 


Vendor/Type 




MAINS FILTER ASSEMBLY 19-0740 




1 7-4059 
21-0002 
21-1540 


Choke Assemblies 
Paper 250V 

Ceramic 500V 25 


250pH 

5rt+5n 

4700p 


L1,L2 

Cl 

C2 


Racol Insts. 
Siemens B8121 1-A- 
Erie 81 1 




COUNTER DISPLAY ASSEMBLY: 19-0632 




20-2102 

20-2103 


Resistors 

watts 

Carbon Film 0.33 5 

Carbon Film 0.33 5 


Ohms 

Ik 

10k 


R1,R2,R3 
R4,R5,R6, ) 
R7, R8,R9 X 


Mu Hard CR25 
Mu 1 lard CR25 




Additional Resistors (Option 01, 


Data Output) 




20-2181 


Carbon Film 0.33 5 


180 


R1 0 to R37 inc . 


Mu Hard CR25 


22-6057 


Transistors 

Silicon: high voltage Nixie driver 


Q1,Q2,Q3 


Ferranti ZTX.342 




Integrated Circuit Packages 








22-4503 


Decade Counted (Selected) 




1C 1 3 


Racal Insts. 


22-4046 

22-4049 


BCD to Decimal Decoder/Driver 
Decade Counter 




IC1 to IC6 inc. 
IC14 to 1 Cl 8 
inc. 


Texas 74141 
Type 7490 




Additional Integrated Circuits (Option 03 


, Latched Display) 


22-4051 


Quadruple Latch 




IC7 to IC12 inc 


. Type 7475 




Numerical Indicator Tubes 








26-1015 


Numerical Indicator, side view. 


2 d.p. 


VI to V6 inc. 


I.T.T. 58705 
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Description 



Component 

References 



Vendor/Type 





Resistors 




(See 


page 6-7 






watts 




ohms 


20-4658 


Metal Oxide 


1 


5 


100k 


20-1553 


Carbon Film 


0.33 


10 


10M 


20-2272 


Carbon Film 


0.33 


5 


2.7k 


20-2392 


Carbon Film 


0.33 


5 


3.9k 


20-2103 


Carbon Film 


0.33 


5 


10k 



20-2561 


Carbon Film 


0.33 


5 


560 


20-2181 


Carbon Film 


0.33 


5 


180 


20-2101 


Carbon Film 


0.33 


5 


100 


20-2220 


Carbon Film 


0.33 


5 


22 


20-4029 


Metal Oxide 


i 


1 


22k 


20-4030 


Metal Oxide 


i 


1 


33k 


20-2221 


Carbon Film 


0.33 


5 


220 


20-2102 


Carbon Film 


0.33 


5 


Ik 


20-401 1 


Metal Oxide 


i 


1 


470 


20-4027 


Metal Oxide 


3 


1 


120 


20-4028 


Metal Oxide 




. 1 


680 


20-2471 


Carbon Film 


0.33 


5 


470 


20-2472 


Carbon Film 


0.33 


5 


4.7k 


20-2222 


Carbon Film 


0.33 


5 


2.2k 


20-2473 


Carbon Film 


0.33 


5 


47k 


20-3222 


Metal Oxide 


i 


5 


2.2k 


20-2331 


Carbon Film 


0.33 


5 


330 


20-2332 


Carbon Film 


0.33 


5 


3.3k 


20-2152 


Carbon Film 


0.33 


5 


1.5k 


20-2822 


Carbon Film 


0.33 


5 


8.2k 



R1 Erie M06 

R2 Mu! lard CR25 

R3 Mu I lard CR25 

R4,R8,R13,R19 Mu I lard CR25 
R5,R9,R14,R20/' 
R33,R37,R38,R4^ 

R45,R54, R63, 

R65, R67, R68, K Mul lord CR25 
R69,R70, R71 , 

R72 # R73,R74, 

r8o,r8i,r83, 

R84 / R88 J 

R6,R10,R16 / 

R2T Mul lard CR25 

R7,Rll,R17, ) 

R22, R66, R93, V Mullard CR25 
R95, R96 J 
Rl 2 , RT 8 

R58,R85 Mullard CR25 

R15 Mullard CR25 

R24 Electrosil TR4 

R25 Electrosil TR4 

R26,R77, R78, 

R92 ; R1 01 , R1 09 Mullard CR25 
R27, R56, R57, 

R59,R91,R106 Mullard CR2 5 



Mullard CR25 
Mullard CR25 
Electrosil TR4 
Electrosil TR4 



R28,R29 

R30 

R31 

R32 / R34,R50, 

R51,R62 



Electrosil TR4 
Electrosil TR4 
Electrosil TR4 

Mullard CR25 



R35, R36, R64* Mu I lard CR25 
R39, \ 

R61 , R75, R76, C Mullard CR25 
R79, R86, R87, ( 

R89 . ) 

R40 / R43 / 

R97 Mullard CR25 

R41 , R42 Erie M05 



R97 Mullard CR25 

R41 , R42 Erie M05 

R48,R49,R1 10 Mullard CR25 
R52,R53, R60, 



R90,R1 04 * 
R 46, R47 
R82 



Mullard CR25 
Mullard CR25 
Mullard CR25 



*NOTE: R64 is 1 .2k 
2.7k. See 



jn earlier models. The value of R104 may be 
Note on page 6-5. 
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Part 

No. 



Description Rat. ^! ' Value Refe^en^es^ Vendor/T/pe 



MOTHERBOARD ASSEMBLY 19-0633 (Cont'd ) 

Resistors (contd) 







watts 




ohms 






20-2153 


Carbon Film 


0.33 


5 


15k 


R55 


Mu Hard CR25 


20-2122 


Carbon Film 


0.33 


5 


1 .2k 


R94,R102 


Mu Hard CR25 


20-2474 


Carbon Film 


0.33 


5 


470k 


R98,R99 


Mu Hard CR25 


20-2470 


Carbon Film 


0.33 


5 


47 


R1 00 


Mu Hard CR25 


20-6557 


Variable/ linear i 


20 


1 .5k 


R103 (See Note)Davall 80P/2 


20-3102 


Metal Oxide 


i 


5 


lk 


R105 


Erie M05 


20-3471 


Metal Oxide 


5 


5' 


470 


R108 


Electrosil TR5 


NOTE: 


In some models 
for R104. 


R103 is lk in 


which case a value of 2.7k is preferable 





Capacitors 






F 






21-1525 


C era mi c 




10 


270p 


Cl /C30/C31 , 
C33 


Erie 831.N4700 


21-1039 


Tantalum 


16V 


20 


22 H 


C2/C13/C35 


I.T.T. TAG 22/16 


21-1616 


Ceramic 


12V 


20 


0.1 M 


C3/C4/C16, 

C17/C18/C19, 

C24/C28/C40 


Murata DD-600.BC12 


21-1038 


Tantalum 


6.3V 


20 


47p 


C5/C6/C 8, 
C10,C12 


I.T.T. TAG 47/6.3 


21-1517 


Ceramic 




10 


56p 


C7,C9, 


Erie 831. N1 500 


21-1516 


Ceramic 




10 


47p 


C14/C1 5,C29 


Erie 831. Nl 500 


21-2621 


Silver Mica 


125V 


5 


27p 


C20 (See Note) Lemco MS. 89/1 


21-6030 


Trimmer 






2-1 5p 


C21 


Jackson 5890 TetferVPC 


21-2631 


Silver Mica 


125V 


5 


33 Op 


C22/C23 


Lemco MS. 89/1 


21-1532 


Ceramic 


25V 


20 


lOOOp 


C25/C26/C27/ 

C34 


Erie 831. K350081 


21-1003 


Tanta lum 


20 


15p 


C32 


I.T.T. TAG 15/25 


21-1528 


Ceramic 




10 


47 Op 


C33 


Erie 831 . K1 20051 


21-1003 


Tantalum 


25V 


20 


15p 


C36 


I.T.T. TAG 15/25 


21-4523 


Pol/ester 


250V 


20 


0.22p 


C37 


I.T.T. PMT2R 


21-4516 


Polyester 


250V 


20 


1.0^ 


C38 


I.T.T. PMT2R 1.0M250 


21-0512 


Electrolytic 


25V 




100jj 


C39 


Erle-Hunt 201 02-1 00- 
01 01 -0Z -0250 


21-1520 


Ceramic 
Di odes 


500V 


10 


lOOp 


Cll 


Erie 831 . N3300 


22-1029 


Silicon 








D1/D2, D3, 
D4, D6, D7 


Type 1 N4149 


22-0001 


Germanium 








D5 


Hughes HD1870 


NOTE: The va 


lue of C20 is subject to test 


in the range 22pF, 27pF, 33pF/ 39pF. 
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Part 

No. 



Description 



Rat. 



Tol . 
% 



Value 



Component 

References 



Vendor/Type 



22-1811 

22-1810 

22-1605 

22 r 1650 



22-1602 



22-6101 

22-6017 



22-6041 

22-6010 

22-6058 



MOTHERBOARD ASSEMBLY 19-0633 (Continued) 



Diodes (contd) 

Voltage regulator 6.8V 
Voltage regulator 6.2V 
Rectifier: 600V 1A 

Rectifier, potted 
bridge, 200V 2A 

Rectifier 100V 1A 

Transistors 

F.E.T. N-channel 
Silicon: npn 
High-speed switch 



Silicon npn 
Silicon pnp 
Si I icon pnp 



D8 


Mu Hard BZY88-C6V8 


D9 


Mu Hard BZY88-C6V2 


D10 


Texas 1 N4005 


Dll 


Waycom Varo VS248 


D12 


Motorola 1 N4002 


Q1 


Si liconix W300A 


Q2 to Q5 inc. 
Q7 to Q10 inc 


hype 2N2369 


Q13 to Q1 9 inc? _ “ _ TV 

Q21,22,23,25 J Ferranh ZTX-313L 


Q6, Q24 


Mu Hard BC109 


Q1 1 ,Q12 


Motorola 2N4126 


Q20 


Transistron TES014 



or 

SGS BFX 48 



22-4053 


Integrated Circuit Packages 
Triple 3-input Pos.NAND gate 


IC1,IC4 


Type 741 0 


22-4049 


Decade Counter 


IC2,3, 10, 1 1 




22-4045 


Quad 2-input Pos . NOR gate 


IC12, 13, 14, 
IC25 

IC5,IC17 


Type 7490 
Type 7402 


22-4084 


4-wide 2-input AND/OR -input gates 


IC6, IC18 


Type 7453 


22-4066 


Expandable dual 2-wide, 
2-input, AND/OR invert gate 


IC7,IC9,IC21, 






IC22JC24 


Type 7450 


22-4044 


Quad 2-input Pos. NAND gate 


IC8, IC15, IC19 


22-4048 


Dual-D Bistable 


IC20 

IC16 


Type 7400 
Type 7474 


22-4083 


Dual NAND Schmitt Trigger 


IC23 


Type 7413 
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Part 

No. 


Description Rat. Value 


Component 

References 


Vendor/T ype 




MOTHERBOARD ASSEMBLY (Contd.) 






Miscellaneous Items 






17-0053 


Switch rotary: Function 


SI 


Racal Insts. 


17-0087 


Switch bank: push-button 


S2 


Racal Insts. 


17-2087 


Crystal: 5MHz 


XL! 


Racal Insts. 


23-0000 


Fuselink: 60mA 


FS1 


Bui gin F270 0.060 


23-0006 


Fuselink: ]A (9835) 


FS2 


Bulgin F270 1 .0 


23-0042 


Fuselink: 1 .25A (9837) 


FS2 


Tp.Rec.Sprs.5515 


23-0034 


Fuseholder 




T p . Rec . Sprs. 5229 




MOTHERBOARD 19-0668 (Fitted 


in Model 9837) 





(Parts details are identical to the 9835 (Motherboard 19-0633) except 
for the following items) 



Resistors (changes in value) 



20-4075 


Metal Oxide 


z w 


1 


4.7k 


R24 


Electrosil TR4 


20-4094 


Metal Oxide 


iw 


1 


6.8k 


R25 


Electrosil TR4 


20-2220 


Carbon Film 


1/4 


5 


22 


R26 


Mullard CR25 


20-2681 


Carbon Film 


1/4 


5 


680* 


R27 (See 


Note) Mullard CR25 


20-2103 


Carbon Film 


1/4 


5 


10k 


R33 


Mullard CR25 


20-4009 


Metal Oxide 


1/4 


2 


150 


R30 


Erie M04 



NOTES: 1 . R12 and R18 are not fitted in the 9837. 



* 2 . Value of R27 is selected on test. Alternative 330Q Part No. 20-2331. 



21-1509 

20- 1517 

21- 1574 

NOTE: 



22 - 1 023 Silicon Hot Carrier D13 Hewlett Packard 

HP5082-281 1 



T ype 2N4124 or 
Ferranti ZTX.107L 



22-6009 



Transistor (change of type) 
Silicon npn 



Capacitors 



Ceramic 


10 


12p* 


C41 (See Note) Erie 


832 N030 


Ceramic 


10 


56p 


C14 


Erie 


831 N 1500 


Ceramic 


10 


120p 


C29 


Erie 


YD 



Alternative values for C41 , selected on test, are 27p (21-1513) or 56p (21-1517) 
Diode (additional component) 
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Part No. 



Description 



Rat . 



Tol . 
% 



Value 



Component 

References 



Vendor/Type 



H.F. DIVIDER ASSEMBLY: 19-0666 

(Fitted in 9837 only) 



Resistors 

20-2222 


Carbon Film 


1/3 


5 


2.2k 


R1,R5 


Mullard CR25 


20-2332 


Carbon Film 


1/3 


5 


3.3k 


R2 


Mu Hard CR25 


20-2221 


Carbon Film 


1/3 


5 


220 


R3 


Mullard CR25 


20-2181 


Carbon Film 


1/3 


5 


180 


R4,R6 


Mullard CR25 


20-2121 


Carbon Film 


1/3 


5 


120 


R9 


Mullard CR25 


20-2472 


Carbon Film 


1/3 


5 


4.7k 


R7,R10 


Mullard CR25 


20-2102 


Carbon Film 


1/3 


5 


lk 


R8 


Mullard CR25 


20-2471 


Carbon Film 


1/3 


5 


470 


Rll 


Mullard CR25 


Capacitors 

21-1616 


Ceramic 


12V 


10 


0.1 H 


Cl / C2,C3 J 




21-1518 


Ceramic 




10 


68p 


C5,C6,C7 / 

C9 

C4 


Murat a DD.600.BC.12 
Erie 831 . N2200 


21-1516 


Ceramic 




10 


47p 


C8 


Erie 831 . N1500 


21-1039 




16V 


20 


22 M 


CIO 


I.T.T. TAG 22/16 


Diodes and Transistors 

22 - 0001 Diode, germanium 

22-6017 Transistor, silicon, npn 

22-6059 Transistor, silicon, npn 

Intogratod Circuits 

22-4044 Quad 2-input Pos. Island Gate 




D1 

Q1 ,Q3 
Q2 

IC1 


Hughes HD1870 
Type 2N2369 
Mullard BFX89 

Type 7400 


22-4045 


Quad 2-input Pos 


. Nor 


Gate 




IC2 


Type 7402 


22-4048 


Duol D Bistable 








IC3 


Type 7474 


22-4093 


Dual JK Edge Triggered 


Bistqble 


IC4 


Texas 74S112 



k 

1 

t 

# 
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I 



SECJj_ON_4 

£iii£=J J_pJAJ3 RAMS 
AND 

LAYOUTS 



i 

t 




■ i 



f 

i 




WOH2091 1 19-0632 

'I 



Circuit: Counter and Display Assembly 19-0632 






Fig. 














H.F. Divider Assembly 19-0666 

WOH3Q<5 | (FITTED IN 9837 ONLY) 





















NOTES: 

1. ASSEMBLY 19*0633 IS FITTED IN 9835 
ASSEMBLY 19-0668 IS FITTED IN 9837 

2. IN 9837 R12 AND R18 ARE REPLACED BY LINKS 





Layout: Motherboard Assemblies 


WOH3045I 19-0668 


Fig. 4‘5 


(19-0633 and 19-0668) 


IL 





no 



SECT]C)N_5 

APPJN_DKES 

A = ND 

HANGE INFORMATION 




Racal Instruments 



Oct. 1974 
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AMENDMENT 

* 



Overall Circuit Diagram. Figure 4.6 



1 . 



2 . 




In Area 'K 1 the value of capacitor C32 should be changed 
The details in the Parts List (page 6-5) are correct. 



In Area ' L' insert new capacitor C38 ; 1 .Oy, between the I 
and OV rail . 

The details are given in the Parts List (page 6-5). 






k 
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